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Water Supply and Purification 


A Golden Jubilee 


The 50th annual convention of the American 
Water Works Association will be held in the first 
week of June. The association fittingly returns to 
St. Louis, the place of its first convention in 1881, 
to celebrate its fifty years of service to the water 
works profession. All indications are that this meet- 
ing will be perhaps the most successful that has 
yet been held. 

The strict limits of space in this column prevent 
us from reviewing, even in a brief fashion, the 
tremendous and beneficial influence that the Ameri- 
can Water Works Association has wielded since its 
formation. Its history parallels the history of 
water works progress, for which it has been so 
largely responsible. 

And yet, it has before it an opportunity for still 
greater work. The first step, perhaps, and one that 
is in most capable hands, is that of building up the 
membership. Arthur Gorman has been giving much 
of his time for the past three months to a cam- 
paign to add 500 members to the rolls before the 
convention ends. We hope that before our readers 
leave home they will have tucked into their pockets 
the little extra sum required for this investment in 
knowledge and educational polish. It could not be 
spent to better advantage. 


In This Issue: 


“Hydraulic Fill Construction at the Cobble Moun- 
tain Dam” is told by the man who knows the most 
about it, and in a way that should be of interest 
to every waterworks engineer. ‘“Albany’s New 
Water Supply” tells of one of the most interesting 
long and large main installations of recent years. 
Kinks in washing filter stone are described in page 
33, and Willem Rudolf’s article describes German 
methods of sewage treatment. Prof. Martin’s second 
article is one of the most valuable we have ever 
published. Other articles we cannot refrain from 
mentioning are those on contract maintenance by 
Mr. White; on flood-proofing roads by Mr. Cole- 
man; and our own compilation showing water mains 
laid in 1929, as reported to us by about 700 engi- 
neers in charge of water works. 


In the Next Issue: 


Because of a flow of material too good to hold 
over, some of the articles planned for this issue 
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The Greatest Improvement im Hydrant 
Design im Sixty four Years 
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EW and unique features make the 

Mathews Modernized Hydrant more 
desirable than ever: simplified in design; 
greater protection throughout against rust; 
greater shock resisting strength of the 
Sand-Spun barrel and protection case; the 
new swivel flange that permits taking off 
the nozzle section before lifting out the 
barrel, thus making this operation easier. 


The new swivel flange permits the facing of 
nozzles in any direction quickly without re- 
moving the bolts or disturbing the barrel. 
The new shield-operating nut prevents rain 
and sleet from seeping down and freezing 
around the operating nut. 


With all these improvements, the Mathews 
Modernized Hydrant is interchangeable with 
old installations. 


As a result of more traffic accidents, an in- 
creasing number of hydrants are being 
broken. On this point alone, the Mathews 
saves large sums for the municipalities 
which have them. 


A broken Mathews cannot leak, and it can 
be replaced easily in a few minutes with- 
out digging or breaking the pavement. 


Mathews Hydrants have been the leader for 
more than half a century — over 300,000 
of them are in use. Avoid having to dig up 
streets and break pavements to replace 
broken hydrants. Install Mathews. Write 
for complete description of the new 
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Hydraulic Fill Construction at Cobble 
Mountain Dam 





By H. H. Hatch, M. Am. Soc. C. E., 


Division Engineer 





HE construction of the Cobble Mountain Dam, 

the plan of which was described in our issue of 

September, 1928, is of great interest, not only be- 
cause it 1s one of the highest earth dams in the world 
and is being constructed by hydraulic fill, but because 
of the planning and study given to the details of con- 
struction. By means of a completely-equipped physi- 
cal laboratory, careful control has been maintained of 
the material going into the dam. 

Sluicing the hydraulic fill was begun last fall and 
carried on for about a month before cold weather neces- 
sitated a discontinuance ; and was started again shortly 
after May 1 of this year. The accompanying picture 
shows the work under way on May 7, 1930. 

The following article by Mr. Hatch gives data and 
details of design and construction. It is the first of a 


series which will cover the essentials in the design and 
construction of this dam. 


city of Springfield, Mass., as part of extensive 

works undertaken to meet the necessity for in- 
creased water supply of that city of 150,000 popula- 
tion. It is being built by the hydraulic-fill method 
across Little River at a point about five miles above 
where the supply of the city is now being taken and 
filtered. 

Little River here flows south, turns at right angles 
and then flows east. The dam is located just east of 
the bend. To carry the flow of the river around the 
dam site during construction, a diversion tunnel was 
carried under a mountain, beginning just north of the 
bend, and discharging into the river again just east 
of the dam site; the flow being diverted into the tun- 
nel by means of a rock-fill diversion dam 72 feet 
high, built at the location of the up-stream toe of the 
dam and to remain permanently as part of same. 


(© cay of MOUNTAIN dam is being built by the 








View of Core Pool from Upper Rock Fill or Diversion Dam. Lower Rock Fill in Background. Core Pool Pump House Floating 
in Pool, from Which, at the Left, Leads the Main Water Line Feeding the Hydraulic Nozzles. 
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Above—One of the Hy- 

draulic Nozzles, or 

“Giants,’’ Excavating Mate- 
rial for Hydraulic Fill. 


The dam will have a maximum height of 245 feet 
above bed rock, and a water level 215 feet above the 


stream bed. It will be 1505 feet thick at the base 
and 50 feet at the crest, and be 700 feet long on the 
crest. At the down-stream toe is a concrete wall fifty 
feet high, back of which is laid rock fill for a distance 
of 460 feet, the face of it sloping from 1 on 5 to 1 on 
3%. In the center of the dam. is a core of clay pud- 
dle deposited hydraulically, not less than 10.5 feet 
wide at the top nor more than 35.5 feet, and not less 
than 152 nor more than 222 feet at the bottom. Be- 
tween the core and each rock-fill toe is deposited a 
shoulder of sand, gravel and rock—all the material 
brought by the sluices that is not used in the core; 
the down-stream shoulder being underlaid by a thin 
layer of open rock fill for drainage. 

As first planned, the lower rock fill was to extend 
about 100 feet back from the concrete toe wall; but 
agitation started by the failure of the St. Francis dam 
resulted in considerably increasing this rock fill and 
also adding about 200 feet of rock fill back of the up- 
stream diversion dam, as_ measures of additional 
safety. 

Material for the core and shoulders is excavated by 
hydraulic nozzles and carried by the water to sluice 
ditches and by them to pipes, which in turn carry it 
to the dam site. The water used—which may reach 
or exceed twenty-five million gallons a day—is 
pumped back and used over and over again; because 
there would be no place to dispose of it except to let 
it run down the river to the filter plant, where the silt 
retained in suspension would hamper filter operation 
and increase its cost; and also the flow in excess of 
daily consumption by the city is used by paper mills, 
and the turbid water would result in law suits against 
the city. 

Either hydraulic fill or semi-hydraulic fill may be 
used in dam construction. In the case of hydraulic 


fill dams, all the material within the fill is washed 
and there is a complete separation of the material 





PUBLIC WORKS 
















VoL. 61, No. 6 


Above—Another Hydraulic 
Nozzle. At Left — Flow 
from Nozzles Carrying Soil 
to Sluices. In Background 
Head Box of Sluice Ditches, 
Protected by Grizzly. 





along the beaches and in the core. As the material 
is discharged from the pipe or open sluice, the larger 
particles drop out first, smaller ones are carried a little 
distance, and the very finest ones go to the core sec- 
tion. In some cases the material is excavated by 
water and carried long distances to the dam in pipes 
by water, when it is obvious that the material will be 
broken up more thoroughly and there is apt to be a 
better gradation of material from coarse to fine along 
the beaches. However, there is no distinction made, 
in the definition, whether or not the material is exca- 
vated and conveyed to the site by water. So long as 
all the fill material is washed, even though the grada- 
tion may not be complete, the method is defined as 
hydraulic fill. 

Semi-hydraulic fills are dry excavated, and, as a 
rule, the material is hauled and dumped from trestles 
built within the shoulder of the dam; only a small 
portion of this material next to the upper and lower 
limits of the core is sluiced. A big portion of the 
body of these dams is not affected by water at all. 

Originally the contractor for this dam planned to 
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Diversion Dam, or Upper Rock Fill Toe. A Right, Beach of 
Core Pool. In Background, Intake Pool, on Which Floats 
Intake Pump House. 





















JUNE, 1930 


East End of Core Pool. Eastern 
Beach Pipe in Foreground, Lead- 
ing from Mud Pipe. At Right of 
This, Part of Rock Fill Toe. Fur- 
ther to the Right, Concrete Toe 
Wall. Below This, the Channel of 
Little River Extends to the East. 
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use the semi-hydraulic method (for which we required 
that 90 per cent of the fill be washed), excavating the 
material in the borrow pits with steam shovels and 
bringing it over a distance of about one mile to the 
shoulders of the dam, whence the material would be 
washed into place by water. This meant the use of at 
least six shovels, including one for spare and another 
one for moving from place to place to bring the mix- 
ture of the material to the required qualifications; 
also a standard-gauge track of over three miles and 
a sufficient number of cars to handle the required 
maximum of 10,000 yards a day. He, however, 
finally adopted hydraulic fill, including hydraulic ex- 
cavation. 

The chief factor in the contractor’s decision to use 
the hydraulic method was the labor problem. In 
hydraulic fill operation, labor is reduced to a mini- 
mum; nearly everything, is done by machinery and 
water. The only weather conditions that need inter- 
fere with the operation is cold so great as to freeze 
the ground or make satisfactory separation impossible 
and cause the beaches to freeze up in layers. 

Activities during the fall of 1929 were confined to 
what we call the Stow Valley pits, located about eight 
hundred feet southwest of the diversion dam. Here 
the soil was excavated by hydraulic “giants” and led 
by sluice ditches to head boxes at the beginning of two 
20-inch “‘mud lines,” first passing through a grizzly 
made of bars set about 7 inches apart which held back 
the large stones. The mud lines crossed the river on a 


timber trestle 80 feet high and 230 feet long built for 
this purpose, then east over the top of the diversion 





dam and along the slope of the mountain at the north 
end of the dam. Just east of the diversion dam the 
line has a Y, and from this and the east end of the 
line are led two pipes, one for making each shoulder, 
laid along the “beaches’’ parallel to the axis of the 
dam. These beach pipe lines are lengthened or short- 
ened by connecting on or taking off a pipe at a time, to 
continually change the point of discharge in order to 
insure a gradual and uniform building up of the 
beaches. Whenever flow becomes concentrated, sheer 
boards are used to spread it uniformly to prevent fu- 
ture sloughing of the shoulders. 

The water flows into the central or core pool, where 
it deposits the clay for the core, and is then pumped 
over the diversion dam into an intake pool by the “‘core 
pool pumps;” being pumped from the intake pool to 
the hydraulic giants for use again. 

An ideal condition for sluicing would be a uniform 
discharge all along the upper end of the beach. This 
discharge must not have enough velocity to carry the 
coarse material down into the core; and must not make 
channels at different places along the beach because 
these, with high velocity discharge, will create tongues 
or sloughing in the core. 

As the flow runs down the beach, it is checked as 
soon as it strikes the water and the larger particles 
immediately sink and only the very fine ones remain 
suspended. The edge of the pool, therefore, deter- 


(Continued on page 58) 





North Side of Intake Pool. Mud Pipe Extends Along the 
Entire Slope, with Pipe Descending to Beach at Each End. 
At Left is Core Pool Pumb House. 











Sewage Treatment for Loomis Sanatorium 








Small plant includes Imhoff tank without vertical sludge pipe, and with 
provision for flushing out sludge pipe with tank effluent. 





plant for treating the sewage of a sanatorium 

at Loomis, Sullivan County, N. Y., with a ca- 
pacity based on a total population of 500 to 750; the 
effluent to discharge into a small stream that flows 
through the grounds. It is not expected that the total 
population (patients and employees) will exceed 500 
for some years to come (it is now 415), but provi- 
sion has been made in the present construction of the 
Imhoff tanks and the layout of the filter beds for a 
fifty per cent increase, which may occur in fifteen or 
twenty years. The maximum water consumption of 
the sanatorium does not now exceed 50,000 g.p.d. 

The plant consists of screen chambers, two parallel 
Imhoff tanks, a dosing tank, four intermittent sand 
filters, and a sludge drying bed. Sewage is brought 
to it through 6-inch pipe, about 700 feet of which is of 
cast iron because laid below the hydraulic gradient; 
the rest is vitrified pipe laid with “Presstite’” joints. 
A screen chamber is placed at the upper end of the 
“inverted siphon.” 

The screens in the screen chambers are made of 
4” x 1%” galvanized bars, set vertical and spaced 
one inch between centers. 

Each of the two parallel Imhoff tanks is 10 by 15 
feet inside, and 25 feet deep from water surface to 


(plant for has recently been awarded for a 
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Cross-section of Imhoff Tank 


bottom of hopper. The combined capacity of the two 
flowing-through compartments gives a detention period 
of 634 hours for 500 population, or 442 hours for 750 
population; while the sludge digestion hoppers have 
a capacity (below a plane 18 inches below the slot) of 
5 cubic feet or 3% cubic feet, respectively, per capita. 

There is no water under pressure at the plant to 
provide for flushing the sludge lines; but the sludge 
bed is 30 feet lower than the liquid surface in the 
tanks, and by means of a draw-down pipe and con- 
nections, and the valves on the inlet and outlet pipes, 
the sewage level in one tank may be lowered eleven 
feet and the resulting pressure developed by the dif- 
ference in head in the two Imhoff tanks be used to 
flush the pipe connecting back from the main sludge 
line to the sludge compartment sump. This, of course, 
will be necessary only in case of stoppage of the sludge 
lines leading from the sumps. 

A pipe gallery has been placed between the two 
tank hoppers and extending 3 feet below their bottoms. 
This eliminates the customary construction of bring- 
ing the sludge pipe up through the tank and horizon- 
tally through the wall six or seven feet below its top. 
Instead, a sludge pipe passes horizontally from the 
bottom of each hopper to the sludge main in the gal- 
lery, and the sludge is drawn off by opening a valve 
in this pipe. 

The sludge bed has an area of 500 square feet, 
giving one square foot per capita for the assumed 
population. 

The dosing tank, with four feet draft, has a capac- 
ity of 12,000 gallons, equivalent to a dose of 3 inches 
depth over a single bed. The maximum time of dis- 
charge, with allowance for inflowing sewage, will be 
about 32 minutes. The average rate of discharge will 
be about 535 gallons per minute, and 270 g.p.m. 
under minimum head on the siphons and a maximum 
rate of sewage contribution of 156 g.p.m. 

There are four filter beds, each 6,100 feet square, or 
0.14 of an acre in area; giving an operating rate of 
89,300 gallons per acre per day for a population of 
500, or 74,100 for the present population. The filters 
are to be 36 inches deep, composed of rigidly inspected 
sand of an effective size between 0.25 and 0.45 m.m. 
and with a uniformity coefficient of not more than 3.0. 
Payment for the sand is by the cubic yard as measured 
after settling during a month of service. The sand 
will drain through 6-inch vitrified pipe surrounded by 
gravel, graded into three sizes by screening through 
a one-inch and a %-inch screen and placed by hand, 
with the coarsest at the bottom and the finest on top, 

The contract was awarded to E. W. Martin of Lib- 
erty, N. Y., at an estimated total of $43,373; of which 
the largest item was $11,020 for sand for the sand 
filters and sludge drying bed, and the next was $10,- 
074 for concrete. H. Burdett Cleveland, of New 
York, is the engineer of design and construction. 




















Recent Progress in Water Supply 





At the Annual Meeting of the American Society of Civil Engineers, reports 


were submitted by the various Divisions and Committees giving the status 
and progress made in the art of the various branches of engineering. 
Among these was a report on “Sanitary Engineering during the past few 
years as applied to the purification of public water supplies, treatment 
of sewage, refuse disposal, and air conditioning,” prepared by C. A. 
Emerson, Jr., H. B. Cleveland, H. F. Ferguson, J. C. Pritchard and Robert 
Spurr Weston. That part of the report referring to Water Supply is 
given below in full; it is so concise a presentation of essential facts only, 


that no condensation seems to be practicable. 





progress in that part of the field of water sup- 
ply which includes improvement in the color, 
odor, and taste of waters, and in devising improve- 
ments in the art of water softening. 

Color Removal.—Methods for the removal of color 
have been greatly refined. In past years methods 
other than storage depended largely on the unmodified 
treatment of the water with sulfate of alumina, with 
and without the addition of alkali, and preceded in 
some cases by treatment with chlorine. 

In many cases where the iron content of the coloring 
matter is high, it has recently been found that super- 
chlorination followed by de-chlorination will greatly 
facilitate subsequent coagulation with the usual chemi- 
cals. This is because the chlorine oxidizes the organic 
matter which, with iron, largely constitutes the color 
in water. Certain kinds of color are difficult to coagu- 
late and precipitate unless oxidized by storage or 
super-chlorination. 

Chlorine in combination with ferrous sulfate, the 
so-called chlorinated copperas, has been used by 
Hedgepeth and his associates for de-colorizing the 
highly colored water at Elizabeth City, N. C. This 
chemical used as a primary coagulant and followed by 
treatment with sulfate of alumina and lime effects a 
marked reduction in cost of chemicals, besides produc- 
ing a water of superior appearance. 


At the Lawrence (Mass.) Experiment Station, Mr. 
H. W. Clark has shown that filters loaded with ferric 
hydrate are efficient for removing color. The direct 
addition of this chemical in practice is almost un- 
known, although it has been used experimentally by 
several investigators—most recently by Mr. Edward 
S. Hopkins with the turbid and colored Baltimore, 
Md., water. It will be recognized that ferric hydrate 
is the coagulating chemical formed when ferrous sul- 
fate and lime are added to a water containing oxygen; 
it has been used for some time at St. Louis, Mo., New 
Orledns, La., Cincinnati, Ohio, and other places. 

Increased economy in color removal has _ been 
effected by controlling the hydrogen-ion concentration 
of the treated water and by improved mixing and 
stirring devices. Through the use of the hydraulic 


|} sere the past year or so there has been real 


jump, the Venturi throat, and impellers of pumps, 
chemicals are rapidly dispersed in water, and the slow 
velocities, so essential to the formation of well-de- 





hydrated flocs in clear and colored waters, are pro- 
cured by the use of mechanical stirrers and other 


basin arrangements. These modifications enable ap- 
proach to the ideal decrease in velocity, roughly para- 
bolic, between chemical application and filtration. 

Filter Operation—Progress has been made in 
methods for maintaining filters free from mud-balls 
in cases where high velocity washing at customary 
rates does not suffice. The use of air during washing 
has been of some benefit. Good results are obtained 
by washing the surface layers of the sand with water 
applied through a grid of pipes pierced with holes, 
and placed near the elevation of the surface of the 
sand when at rest. 

Since 1928, a Committee of this Division has been 
considering filtering material for sewage and water 
treatment works, and experiments in small glass filter 
tubes have been conducted at various plants under the 
direction of James W. Armstrong, M. Am. Soc. C. E., 
of Baltimore, Md., to determine the optimum size of 
sand grains and the best depth and grading of sand 
beds to meet the requirements of waters of different 
types. No definite findings have resulted as yet from 
these experiments, but progress was noted in a paper 
recently presented by Paul Hansen, M. Am. Soc. C. 
E., at the Convention of the Southwest Water Works 
Association. 

Recently, Messrs. Hulbert and Hering, of Detroit, 
Mich., in a paper presented before the Central Water 
Works Association, entitled “Studies on the Washing 
of Rapid Filters,’ demonstrated that clean sand is 
essential to uniform and normal filter operation, and 
that sand may be maintained in a clean condition by 
washing at a rate to produce a 50 per cent or 60 per 
cent expansion of the sand bed. Because the viscos- 
ity of water varies with the temperature, higher rates 
of wash-water application are required for higher tem- 
peratures. For example, it was found at Detroit that 
a-wash-water velocity of 30 in. per min. was required 
to produce a 60 per cent expansion of a given sand at 
a temperature of 32 degrees Fahr.; a velocity of 45 
in. per min. was required to produce the same result 
at a temperature of 70 degrees Fahr. 

Messrs. Hulbert and Hering have shown that these 
high rates require little more; if any more, wash wa- 
ter in the aggregate; but before they can be applied, 
the sand must be cleaned. They use a caustic soda 

(Continued on page 64) 





















Making the Road Money Go Further—II 








Dustless Roads at Low Cost 
By Geo. E. Martin 


Consulting Engineer, General Tarvia Dept., The Barrett Company 





RAFFIC-BOUND types comprise the major 
portion of the road mileage which has been 
improved beyond the earth road stage. They 
vary from thin sand-clay surfaces to those having an 
appreciable thickness of aggregate ranging up to one 
or one and one-half inches in size. The very mag- 
nitude of the mileage involved makes any improve- 
ment in methods of maintaining such roads of vast 
importance. 

Although the use of these types serves to get the 
public out of the mud, which is the first requirement of 
most local road systems, they all present a loose, shift- 
ing surface which must be continually bladed or 
graded if the road is to be kept in good condition. 
Where any considerable amount of traffic is present 
they are dusty, and the maintenance costs increase al- 
most directly with the traffic. Binding material is 


blown away and larger aggregate thrown off the road- 
way, so that frequent resurfacing with additional 















Patching Mix in Place 


granular material is necessary. This may rapidly 
use up the available road building material in the 
vicinity so that costs go up, and eventually it may 
be impossible to obtain the additional gravel or other 
surfacing material without importing it at consider- 
able cost. 

Some sort of dust layer is usually the next move. 
These are of two general types, each depending upon 
the weighting down of the dust particles for its dust 
laying efficiency. Salts, such as calcium chloride, ab- 
sorb water and keep the aggregate damp, thus tend- 
ing to hold it down on the road surface. Light oils 
also weight down the dust particles in a similar man- 
ner. These dust layers are usually most efficient 
when first applied, and two or more applications pet 
season are ordinarily used. The road still has a loose 
surface and the blading or dragging operations must 
be continued. 

To meet the demand for dustless roads at low costs, 
methods for treating traffic-bound roads with bitu- 
minous materials have been developed. The methods 
have varied in different locations and with the differ- 
ent aggregates used in the original construction. 

Low-cost traffic-bound types may be divided ac- 
cording to the aggregate used as follows— 






Sand-clay 
Gravel 
Coarse gravel 
(a) Tightly bound surface 
(b) Loose mulch surface 
Sandy gravel 
Crushed stone 
Crushed slag 
Of the above, gravel has by far the widest distribu- 
tion and the methods used for the surface treating of 
gravel may be considered typical of the other ma- 
terials excepting sand-clay. ‘Treatment of sand-clay 
roads has been briefly described in the preceding 
article and need not be repeated here. 

Coarse gravel roads may be further subdivided 
into those which present a fairly tightly bound sur- 
face and those which are maintained with a mulch 
of loose material on the surface. We will consider 
the former class first. 


Double Surface Treatment 


Gravel roads of this sort do not have any appreci- 
able amount of loose material on the surface. The 
gravel contains sufficient clay or other binding ma- 
terial to hold the mineral aggregate in place. The 
untreated roads are graded or dragged when wet or 
damp, but not ordinarily in dry weather. In fact, 
dragging when dry may seriously injure the surface. 
During prolonged drouth they become dry and dusty 
and begin to ravel under traffic. 

The best time to treat such gravel roads is in the 
spring, after they have settled and before they have 
hardened. They should be smoothed with a blade 
grader, or drag, just before the treating operations. 
This is a very important operation, since the treat- 
ment will perpetuate the condition the road surface is 
in when it is treated. A good riding road will re- 


‘main so, and unfortunately a rough road will also 


remain rough. All loose dust and other material 
should be swept from the road surface just prior to 
the first application of tar. The road is very tender 


after this sweeping operation and little or no traffic 
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should be permitted until after the tar has been 
applied. 

This type of surface treatment is designed to get 
as much of the tar as possible down into the gravel, 
where it binds the aggregate together and forms a 
hardened crust rather than a mat or carpet-coat of 
appreciable thickness. The first or prime coat of 
cold refined tar is applied at the rate of approximately 
one quarter gallon per square yard. This is lightly 
covered with a coarse sand cover using about thirty 
cubic yards per mile of eighteen-foot road. This is 
immediately dragged with a brush or chain drag so 
as to smooth out the surface and assist in the setting- 
up action of the tar. 

The second application of tar follows in about three 
days. Somewhat heavier material is sometimes used. 
This second application is also about one quarter 
gallon per square yard. ‘The road should be swept 
lightly ahead of the second bituminous application to 
remove excess sand to the roadside. Coarse sand or 
fine gravel at the rate of 50 to 70 cubic yards per 
mile of road forms the cover for the second coat. The 
sweepings also are often graded back onto the road 
as a part of the covering material. This cover is 
dragged until it is bound down tightly under traffic. 

A treatment of this sort is a maintenance opera- 
tion and should be so considered. Gravel is rarely a 
uniform material, and due to this fact some breaks 
in the treated surface may show up very soon. These 
should be patched with a mixture of tar and sand, us- 
ing about seventeen gallons of tar to a cubic yard of 
sand. Shallow breaks may be repaired by painting 
with tar and covering with coarse sand or fine gravel. 
Some patching may be necessary throughout the sea- 
son, although the major portion of the breaks ordi- 
narily occur during the first few weeks after the 
treatment. The mixed patching material can be 
stored for months in stock piles and used as needed. 
Curing is beneficial. Two barrels of tar per mile of 
road, per season, for patching is a fair average. 

Whether or not this treatment will break badly the 
following spring depends upon drainage and other 
conditions underneath the surface. Its behavior will 
also be influenced by climatic conditions and by traffic. 
If only a small portion of the surface is broken, it 
can be patched and re-treated, using the methods de- 
scribed above for the second coat; the amount of tar 
needed being governed by the condition of the sur- 
face. If the broken area requires much patching, it 
will be cheaper and better to lightly scarify the sur- 
face and blade or drag the loose material into shape. 
In scarifying, the teeth should be set just enough to 
break the crust and not disturb the underlying ma- 
terial. It is now re-treated, using the same method 
as for the original treatment except that the amount 
of tar in the prime coat is reduced to about one-sixth 
gallon per square yard. 

When well organized, this scarifying operation can 
be done at the rate of about ten miles per day, at a 
cost of about $10 per mile. Grading or dragging the 
loose tar chips and gravel before re-treatment may 
run this cost up to $75 per mile. The preparation 
and treatment, including labor, equipment operation, 
tar and covering material has been done under aver- 
age conditions for less than seven hundred dollars per 
mile of 18-foot road. 


(Continued on page 74) 


Sweeping Before Application of Tar. 
Applying Tar to Solid Material in Mulch or Blotter 


Treatment. 


Spreading Covering Material from Truck. 
Using Brush Drag. 


Spreading Seal Coat in Double or Mulch Treatment. 








Sludge Settling Basins, Carolinenhohe 


changed because continuing the broad irrigation 

system would call for the expenditure of huge 
sums of money. A new experimental plant is being 
built at Stahnsdorf, where different types of sedi- 
mentation basins and aeration units are being com- 
pared. 


Sy cheaged disposal at Berlin is gradually being 


Berlin has a population of 4,300,000 and covers an 
area of about 215,865 acres. About 140,000 acres of 
this area can be sewered. For the purpose of admin- 
istration, the city is divided into 75 districts which 
contain a total of about 220,000 miles of sewers. In 
addition, there are also 745 miles of rain and storm- 
water sewers. The sewage coming from the houses is 
collected through lateral pipes into mains and forced 
to several disposal works by seventy-five main pump- 
ing stations and fifty-six additional boosting stations. 


The main type of sewage disposal practiced in Ber- 
lin is by pumping the sewage to farms and using it 
for irrigation. In a number of instances the sewage 
has to be pre-treated before it can be used for this 
purpose. Berlin owns thirty-nine sewage farms, sit- 
uated around the city at a distance of from six to 
twelve miles from the city limits, which cover an area 
of 68,000 acres, of which about 30,300 acres are 
irrigated. The total amount of sewage to be handled 
averages 170,000,000 gallons per day, with a maxi- 
mum of 270,000,000. Most of this sewage is dis- 
posed of on the irrigation fields of the sewage farms. 
These are under the general direction of a farm 
manager and leased to individual farmers. 


One of the best of the several farms visited was 
probably Carolinenhohe. This farm receives the sew- 
age of about 600,000 people and covers an area of 
1,000 acres. The volume of sewage received daily is 
around 2,100,000 gallons. The farm is rented for 
about 100 marks per acre per year to a gentleman 
farmer, and out of the rent the taxes, construction 
and repair of roads, dikes and drainage ditches are 
paid. The actual operation, namely the switching 
around of the sewage on the irrigation fields, is under 
the direction of the farmer. The cost to the city of 
Berlin for the taxes, construction, etc., is about 75 
marks per acre per year, which leaves only 25 marks 
per acre per year to cover cost of construction of the 


*Journal Series paper, New Jersey Agricultural Experiment 
Station, Department of Sewage Research. 
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The first of a series of papers to be contributed 
by the author, giving information collected by 
him during a recent visit to Europe. 





By Willem Rudolfs 


Chief, Department of Sewage Research, New Jersey Agricul- 
tural Experiment Station. 





pipe lines and pumping stations for collecting the sew- 
age, pumping it to the farms and the operating ex- 
penses, which sum is very inadequate. 


A part of the farm is sublet to a number of peas- 
ants, who work from 1 to 50 acres each, but a good 
portion is kept by the gentleman farmer, who grows 
grass on the irrigated fields and sells it cut green to 
peasants who own one or more cows. From a scien- 
tific standpoint, little or nothing is known about the 
effect of the sewage on the farm land, whether soil 
sickness occurs or danger to public health exists. It 
has been established by practice that the irrigation 
fields must rest after having received the sewage for 
some time, and for that reason at least three times as 
much land must be available as can be irrigated at 
one time. The farming is done along practical, estab- 
lished lines under the direction of the gentlemen 
































Gas Collection on Imhoff Tanks, Wassmansdorf 
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farmers, who as a.rule appear to be good organizers 
and executors. 

The sewage pumped to the farms cannot be used as 
such for irrigation, but must receive pre-treatment. 
In some cases it is settled in shallow, open earthen 
settling basins, in others in concrete tanks, and still 
others have more or less elaborate pre-treatment sys- 
tems. At Carolinenhohe the sewage is settled in both 
earthen and concrete open tanks with a detention 
period of from 1 to 6 hours. The basins are allowed 
to fill and then the sludge is conveyed to open stretches 
of land, where it is allowed to dry and later used as 
fertilizer. At this place no information was available 
about how much solids settled in the basin, but about 
4,000 wagon loads of dry sludge per year are used 
as fertilizer. 

The effluent from the settling tanks is conveyed 
through drainage ditches into irrigation ditches con- 
nected with the diked-in parcels of land. The irri- 
gated parcels of land are about six-tenths of an acre 
in extent. These sections are under-drained with ag- 
ricultural drain tile about 3 to 5 feet apart. The 
drainage water runs into deeper ditches until it all is 
eventually collected in a canal from 25 to 45 feet 
deep, and in this transported to the river. 

The crops grown on the irrigation fields are prin- 
cipally grass, sugar-beets and vegetables. Grass is 
cut five or six times a year and fed green to cattle. 
Nothing is known about the possible diseases (typhoid, 
tuberculosis, etc.) which might be caused by this pro- 
cedure. The combined sewage farms support about 
70,000 head of milch cows, and in ordinary times 
about one-fifth of all the milk sold in the city of 
Berlin is produced on the sewage farms. All the milk 
is pasteurized. About one-fourth of all vegetables 
sold in Berlin are produced on the sewage farms, and 
as far as I could ascertain no definite precaution is 
taken or effort to ensure that all vegetables are 
cooked. The irrigated grass lands support about 
three milch cows per acre. 

Due to the fact that the sewage can not be placed 
on the land without settling, the newer procedure is 
to have treatment plants where the solids are settled 
in one-story or two-story tanks, as is practiced at 
\Wassmansdorf, 
which plant is in 
operation since 
July 1927. This 
system is em- 
ployed for three 
main_ reasons: 
(1) To prevent 
clogging of the 
soil, (2) reduce 
t he attendant 
odors, and (3) 
reduce fly  nui- 
sance. 


W assmansdorf 

The treatment 
plant at Wass- 
mansdorf con- 
sists essentially 
of coarse bar 
screens, two grit 
chambers, nine 





One of the Main Effluent Canals, 


Carolinenhohe 
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Cleaning Sludge Settling Basins, Carolinenhohe 


Imhoff tanks and a large collecting pump sump. The 
effluent from this plant is pumped from 6 to 7 miles 
to the irrigation fields. 

The coarse screens have one-inch openings and re- 
tain from 1 to 3 cubic yards of screenings per day. 
The grit chambers are equipped with traveling buckets 
for cleaning out the grit, and the sand is washed 
upon the drying beds. With this procedure, the sand 
contains only 8% volatile matter, and is used for fill- 
ing in and making roads. The amount of sand re- 
tained daily is about 3 cubic yards or 3.75 cubic feet 
per million gallons. 

The Imhoff tanks have a total digestion capacity of 
837,000 cubic feet, or about 1.5 cubic feet per capita. 
The flowing-through time is about one hour and the 
flow is reversed at regular intervals. 

The population connected to this plant is 560,000 
people, with a total average dry weather flow of about 
2,800,000 gallons, but the sewage is rather old and 


septic. A strong odor of HeS is present around the 
plant. The sewage is strong and contains about 700 


p.p.m. suspended solids, which have an average of 
85% volatile matter content. The average sewage 
temperature is 56°F. and the solids are retained in the 
tanks for about 0 days. 

The gas vents of the Imhoff tanks are covered and 
gas collected. The total gas production is around 
70,000,000 cu. ft. per year, or a gas production of 
0.34 cu. ft. per 
capita per day. 
The average 
composition of | 
the gas is as fol- 
lows: CH4 72%, 
COz 18%, Hz 6 
%, Nz 4%, H2S 
0.02% — 0.1% 
G. heat values 
7000. 

The _ effluent 
from the Imheft 
tank is intensely 
black and foul 
smelling. The 
plant appears to 
be overloaded. To 
prevent too great 
a nuisance of od- 
ors, the sewage is 
(Cont. on p. 78) 
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Growth in the Deep Drainage Ditch 














On Right, 3-Yard Drag-Line Throws Up Spoil Bank From Far Edge of Borrow Pit. Six-Yard Machine on 
Left Builds Most of the Levee. Finished Levee at Rear Center. 





HE various methods of levee construction em- 
ployed in the Reelfoot Levee District, just 
south of Hickman, Ky., about fifty miles south 
of Cairo, Ill., are of interest. The use of hydraulic 
dredges, with draglines for preliminary and finishing 
work, and of industrial railway equipment in “haul- 
in’ work, has been described. This article describes 
a piece of work on which all the dirt moving was ac- 
complished by the use of large draglines. 

Contracts 7A and 7B, involving 465,000 cubic yards 
of levee construction, are located just south of Hick- 
man, Ky. They involve the construction of new levee 
to replace a section threatened by the cutting in of the 
river just below Hickman. The average height of the 
new levee is 20.0 feet. The unit price on the work is 
26 cents per yard, and 150 calendar days are allowed 
for completion. ‘The contractors are J. H. Boyce & 
Bros. Co., and R. L. Igo. 

The general method of handling this work is based 
upon the utility of the walking type of dragline. The 
required amount of earth for constructing the levee 
section is not available within easy reach, and consid- 
erable rehandling of the earth is necessary. Approxi- 
mately one-third of the material is handled twice. 

The equipment on the job consists of two Monighan 
draglines with 80-foot booms and 3!4-yard buckets, 
and one 6-yard Monighan with 135-foot boom. All 
these are powered with diesel engines and have elec- 
tric swings. Up to November 15, only two machines 


were on the job; at that time the second 3%4-yard 
machine was added to expedite the work. 

The general plan has been to have the 31-yard 
machine open up the far end of the borrow pit—the 
earth must be taken from riverside borrow pits and 
cast toward the levee. 


Following this machine, the 


6-Yard Monighan Working in 
the Rain Depositing on Levee. 


Levee Construction by Draglines 


Taking Load From Spoil Bank. 


big 6-yard dragline takes from the spoil bank and, 
taking also out of the borrow pit, completes the gen- 
eral section of the levee. It is not able to finish in 
full the land side of the levee, which in this section 
has a base nearly or quite 200 feet wide, but this is 
accomplished by the smaller machine, which walks 
out around the levee, and back to the unfinished sec- 
tion, which it completes. When it catches up with the 
big machine, it steps out ahead and again throws up 
spoil bank from the riverside edge of the borrow pit. 

The employment of draglines under the conditions 
prevaling in this job illustrates their many advan- 
tages when the character of the work is suited to them. 
And in this particular case, full advantage has been 
taken of the mobility of the walking type of machine. 
As a result, the work has been carried on with a mini- 
mum amount of equipment and at a good rate of 
speed. . 

The only other equipment on the job consists of a 
couple of teams with a rotary fresno and a blade 
grader for dressing and finishing the levee, and a 5- 
ton Caterpillar “30” tractor which is used for pulling 
out stumps, hauling logs and stumps together for 
burning in the clearing of the borrow pit area, and on 
general utility work. 

Less than 20 men are employed on the contract for 
both shifts. With these the work is progressing at a 
satisfactory rate. 

The work in the Reelfoot Levee District is under 
the general direction of the First Field Area of the 
Memphis Engineer District of the Mississippi River 
Commission. T. T. Knappen is Area Engineer. W. 
A. Steele is in general charge of the work, and H. T. 
Slade is inspector in charge of the district. 








314-Yard Working From Borrow Pit. Condition 
After 3 Days of Rain. 
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Construction of Reservoir Walls:—Left, Brashear Reservoir; Right, McNaughen Reservoir. 


Building Reservoirs Over Coal Mines 





Grouting Cavities in Old Abandoned Workings to Strengthen Support 
of Reservoirs Required Twenty Percent of the Total Cost of Construction. 


Types of Construction Employed for Reservoir Walls, and Some of the 


Details. 








ITTSBURGH, Pa., has constructed two reser- 
Pp voirs which involved unusual difficulties, and 

adopted very interesting methods for overcom- 
ing them. The chief difficulty was the danger of set- 
tlement due to the fact that the only places available 
for these reservoirs were found to be underlaid with 
old coal mines. These coal workings were believed 
to be at least 90 years old; no record of them could 
be found anywhere nor recollections of them among 
the oldest inhabitants. 

Another condition was that the sites selected were 
limited in area, while the city needed all of the stor- 
age capacity that it could obtain. For this reason 
steel tanks, which at first were considered because of 
the possibility of withstanding settlement of the 
ground without serious consequences, were finally dis- 
carded because they could not be made to furnish as 
much storage capacity as concrete reservoirs designed 
of a shape to utilize all of the available area, and 
the latter were adopted. 

One of these, known as the Brashear reservoir, was 
designed roughly oval in shape so as to utilize practi- 
cally all of the flat top of the hill, and with vertical 
sides, giving a full storage capacity of 23,000,000 
gallons. The other, called the McNaugher reservoir, 
was located on a nose of land that seemed to be util- 
ized best by two circular reservoirs, one much smaller 
than the other and to be used as a pressure regulator 
should the large one be out of service for any reason; 
the combined capacity being 5,500,000 gallons. 

During the investigation of sites, core borings were 
made with diamond drills by the Pennsylvania Drill- 
ing Company. At Brashear the borings showed a 


heavy bed of rock about 60 feet thick between the floor 
of the proposed reservoir and the top of the coal hori- 
zon, this roof being mostly hard sandstone under- 
laid with more or less shale. 


Crevices in the sandstone 





Below 
a mix- 
ture of fine coal, slate and shale, material which would 
have been wasted during mining operations in which 


roof indicated past movements’ in the rock. 
the rock were found large quantities of “gob’’ 





only lump coal was removed. All of the evidence in- 
dicated that a large part of the original coal had been 
removed and that the heavy roof had settled mate- 
rially, with considerable cracking ; and that there was, 
in the coal horizon, a considerable total of cavities 
more or less filled with gob. 

The plan of running a number of columns from the 
wall of the reservoir down to the stratum below the 
coal was considered, but a more feasible and reliable 
plan appeared to be the grouting of the cavities in the 
coal and the crevices in the rocks above the coal hori- 
zon. Some experimental grouting was done using 
five of the 26 holes which had been drilled in the in- 
vestigation work. One-to-three cement and sand 
grout was forced through the hole. After lowering 
the grout pipe into the mine, the space between this 
pipe and the drill hole was packed about 5 or 10 feet 
above the top of the coal, and the grout then pumped 
in under a pressure running up to a 100 pounds per 
square inch. When this cavity had been filled, the 
packer was loosened and the grout pipe raised to the 
approximate top of the rock, when the grouting opera- 
tion was repeated, the grout or mortar in this case 
going into crevices in the overlying strata. 

After this experimental grouting had been carried 
on in five holes, a shaft was dug adjoining one of the 
holes for the purpose of examining the nature of the 
coal mine and observing the effect of the grouting. 
At the bottom of the shaft old mine timbers were 
found and numerous cavities observed, but none of 
them very extensive. Some of the cavities were found 
filled with a mixture of mortar and gob, forming a 
sort of concrete. It was concluded that grouting with 
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Layout of Drill Holes. Brashear Reservoir. Number of Cir- 
cles at Each Hole Indicates the Cubic Feet of Grout That 
It Took. 


the cement mortar would stiffen up material adjacent 
to each drill hole, giving in effect columnar support 
at this point between the floor of the mine and the solid 
rock roof. 

A contract was therefore let for drilling and grout- 
ing 193 holes, which were laid out so as to concentrate 
somewhat under the walls of the reservoir but also to 
support the floor and the rock immediately surround- 
ing the reservoir. The contract provided for payment 
of a definite sum for bringing the contractor’s plant 
onto the ground and removing it, to provide for any 
possible change in the program. To obtain relatively 
large holes at low cost, either churn-drilling or dia- 
mond-drilling was allowed, the contractor selecting 
churn drilling. Grout was paid for by the cubic foot 
of material applied. Contract for this work was let 
to the Pitt Construction Company, which used four 
churn drill rigs, and two portable air compressors with 
a combined capacity of about 400 cubic feet of free 
air per minute for forcing the grout; the compressors 
discharging into a receiving tank with a capacity of 
about 150 cubic feet, by which the air was delivered 
to the grout machine through piping and armored 
hose. 

The grout-placing equipment consisted of two 
Union Iron Works pneumatic grout machines with 
agitator paddles driven by compressed air motors. In 
general, the two grout machines were used separately ; 
but if a hole gave indications of requiring a large 
amount of grout, the two machines were attached to 
one hole so as to increase the probability of filling the 
space while the mortar was still in a plastic condition. 
If grout was found rising to the surface, as happened 
in two or three instances, grouting was delayed until 
the opening was sealed by the hardened mortar. 

In order to bring as much pressure as possible upon 
the grout in the old mine space so as to fill the cavi- 
ties as far as possible, the space between the drilled 
holes and the grout pipe was sealed in the first solid 
material above the mine space. After the mine space 
had been filled so that it would sustain an air pressure 
of 100 pounds per square inch, the 2-inch grout pipe 
was removed from the hole, and an upper packer was 
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formed by bolting to the top of the 6-inch casing a 
blank flange containing a packing gland for 2-inch 
pipe. The 2-inch grout pipe was then lowered through 
the packing gland and the process of grouting the 
rock crevices was begun. 

In grouting each hole, neat cement grout was used 
for the first few batches for the purpose of securing a 
greater penetration through the fine waste materials 
in the mine. If no back pressure was built up after 
a few batches had been placed, successive batches were 
made leaner until the limiting proportion of one bag 
of cement to 3 cubic feet of sand was reached. This 
relatively lean mix was used in most of the grout 
because of the large voids to be filled, but would not 
be suitable for filling fine crevices, where the sand 
would have a tendency to strain out and accumulate, 
finally clogging the entrance to the crevice. At sev- 
eral locations the grout was found to travel from 10 
to 15 feet through crevices. In one instance it rose 
through a crevice in a stone quarry about 45 feet dis- 
tant from the hole in which it was being forced. These 
observations and the quantity of grout that was placed 
indicate that the stability of the reservoir foundation 
was substantially increased by the grouting work. 

The amount of grout used varied greatly. In some 
cases only enough could be forced in to fill the drill 
hole; while one drill hole received 2683 cubic feet of 
sand and cement. A total of 91,711 cubic feet was 
placed in the 193 holes, or an average of 475 cubic 
feet per hole. 

The sub-surface under the McNaugher reservoir 
was substantially the same as under the Brashear, and 
grouting was performed in the same manner and by 
the same contractor, The Pitt Construction Company. 
Here the maximum amount of mortar placed in any 
hole was 2775 cubic feet. Eleven of the holes took 
more than 1,000 cubic feet each, 17 took between 500 
and 1,000 cubic feet, and 75 received less than 500 
cubic feet per hole. 

The grouting work on the Brashear reservoir cost 
$76,255, of which $29,843 was for drilling and plant 
expense and $46,412 for placing grout. At the Mc- 
Naugher reservoir the grouting work cost $26,905, 
of which $6,703 was for drilling and $20,202 for 
placing the grout. The total cost of the reservoir was 
$149,116. Only one half of the Brashear reservoir 
has been constructed at present and this half cost 
about $200,000. ‘The foundation work for the Brash- 
ear reservoir was therefore 19 per cent of the total 
cost, and that of the McNaugher reservoir 22 per cent. 

The designs for the two reservoirs differed consid- 
erably, although both were constructed of reinforced 
concrete. While two circular reservoirs were placed 
on the McNaugher site; on the Brashear, vertical walls 
in nine straight sections enclosed a roughly oval area. 
At the latter site the foundation material was very 
good and it was decided to use the T wall type because 
construction was simplified ; fill could easily be placed 
on the outside of the wall; if settlement should occur, 
the heavy vertical wall as well as the footing slab 
would have sufficient strength to bridge considerable 
gaps without yielding; and every linear unit of the 
wall has the capacity to resist water pressure without 
dependence upon any adjacent units, thus localizing 
the effect of any settlement. The section was made 
unusually heavy, and in order to hold cracking of the 
concrete to a minimum, the tensile stress in the steel 


(Continued on page 80) 
























County Highway Maintenance By Contract 





The increase in speed of motor vehicles from 30 to 40 or 50 miles per hour, 

combined with the increased number, has necessitated more intensive 

maintenance and the use of more equipment or greater speed with the 

kind and number of equipment already in service. Like other counties in 

the country, Mower County, Minnesota, was faced with this problem in 
1928. How it solved it is told in the following article. 





By A. C. White 


County Engineer, Mower County, Minnesota 


N 1928 Mower County had in operation two motor 
| patrol graders owned by the county, which it 
found inadequate for properly maintaining its 
roads. In studying how to improve the service, it 
made an analysis of the operating of these units for 
the year 1928 and arrived at the conclusion that high- 
way maintenance on non-rigid road surfaces involves 
smoothing the surface, replacing the surface, and snow 
removal; and that to supply machinery sufficient to 
perform each operation separately would require an 
investment of about $75,000. The county board there- 
fore decided on equipment that would do all three op- 
erations. But even with this combination equipment, 
investigations showed that to furnish enough four- 
wheel-drive trucks to properly care for our 200 miles 
of state-aid road would necessitate the expenditure of 
approximately $55,000. 
A cash outlay of this amount at this time seemed to 
be out of the question for the following reasons: 


1. Lack of information relative to operating four- 
wheel-drive trucks for annual maintenance operation. 

2. Our experience has been that a municipality can- 
not economically operate its own equipment. 

3. Our budget was at that time in need of addi- 
tional amounts for both construction and major sur- 
face replacements. 

4. If any improvements were made in this equip- 
ment in the near future, we would not be able to take 
advantage of them. (Such radical changes have been 
made in the last few years that highway equipment 
two years old was practically obsolete. ) 

5. A county is limited by territorial boundaries in 
the operation of its equipment. 


For these reasons we considered a manner of main- 
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Truck With Trailer Blade Used in Contract Maintenance in Mower County. 
3] 


tenance which had been given some thought for sev- 
eral years previous, namely, letting the maintenance 
by contract, and the writer was directed by the county 
board to draw up a set of specifications for contract 
maintenance. On the basis of these a contract has been 
let, which requires the use of the following equipment: 
Three unused standard make four-wheel-drive 3-ton 
trucks of 75 horse power or more, with a maximum 
speed of 30 miles per hour, and four forward-speed 
gear shifts; to be equipped with speedometer, record- 
agraph, yard box, power lift or hydraulic hoist, and 
pneumatic tires. One heavy-duty standard snow 
plow with snow wings. A 12-foot spring blade at- 
tachment, and one 15-foot blade grader. The con- 
tractor to furnish two men and all supplies and re- 
pairs. 

The other equipment comprise a 60 h.p. or more 
continuous-tread tractor with a 12-foot cutting edge, 
leaning-wheel grader with scarifier, a V-type heavy 
duty power control snow plow with wings. Gravel 
hauling equipment, to include a portable belt conveyor 
and able to furnish a minimum of 6,000 cubic yards 
per year for maintenance purposes. Loading of gravel 
to be done at a contract price per yard. 

A contract was let to L. H. Lull, of Rochester, Min- 
nesota, and on May 18th, 1929, maintenance of the 
state-aid highways of the county by contract was be- 
gun. The work was divided into the following classi- 
fications: 

Smoothing surface. 
Drainage. 
Structures. 

Gravel hauling. 
Weed cutting. 
Snow removal. 
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An estimate was given of the amount of each item 
to be done and the time allotments for doing the 
work. Under snow removal, an attempt is made to 
classify the time allowed for road closing, taking into 
consideration temperature, wind velocity, duration of 
storm, and precipitation. 

The equipment used by the contractor was as fol- 
lows: Three Coleman 31%4-ton four-wheel-drive trucks, 
equipped with pneuhydro spring blades. Three 
Adams 12-foot graders with 3-foot extensions. One 
Sargent “Speedplow”’ without wings. One Sargent 
plow with widening wings. One Sargent heavy-duty 
plow with two widening wings. One Caterpillar “60” 
Snow Special with Adams 12-foot grader, also 
equipped with scarifier and back sloper. One La- 
Plant-Choate hydraulic snow plow. One 24-inch 
Pioneer gravel conveyor, 32 feet long. One Cater- 
pillar “20” tractor for loading gravel. Total invest- 
ment in equipment about $40,000. 

When it is unnecessary to do any blading, as during 
the spring break-up, when dragging has no permanent 
benefit, all the units can be shifted to a gravel pit 
within an hour’s time and start hauling gravel or 
rock. The pit is equipped with a portable beit con- 
veyor and a Caterpillar “20” for loading. The six 
men on the units are sufficient to operate the pit and 
trucks without any additional help. The contractor 
is paid a unit price per yard for loading. 

Cost Comparison 

I have made a comparison of costs of the two sys- 
tems, using the period from May 18, 1928, to Decem- 
ber 1, 1928, when we were operating our own equip- 
ment and hiring teams, and for the same period in 
1929 under the contract system. Included in the 
cost of motor patrols are both interest and deprecia- 
tion, allowing 25 per cent annual depreciation. (As 
a matter of fact, we have had a 50 per cent deprecia- 
tion, as we are not now using them.) It is needless 
to state that the trucks did a great deal more work 
than the teams and small tractors, due to both differ- 
ence in width of blade and additional power. 

In the first year’s operation of any equipment that 
is entirely new to both contractor and engineer, faults 
are apt to appear, and this was found to be the case 
with us; but we hope that in 1930, with the knowledge 
gained, road maintenance under contract will be still 
more satisfactory. 

I do not wish to give the impression in this article 
that contract maintenance has no faults. But much 
of the trouble that we have experienced has been due 
to the lack of detail in the specifications so as to clearly 
and concisely depict the operations, and this can come 
only by experience. 


COMPARISON OF COST OF ROAD MAINTENANCE BY 

COUNTY FORCES FOR 6% MONTHS IN 1928, WITH 

COST OF MAINTENANCE BY CONTRACT FOR 6% 
MONTHS IN 1929. 


(From May 18 to December 1) 
Team and Motor Patrol Maintenance for 1928 
Repairs of general equipment, 1928. $1,579.20 


Costs on general equipment, 1929 .. 472.96 

Annual GHerence ...00sccccece $1,106.24 
Interest on 27 graders, value $4,050, 

IN aes atate eG iaietel igisieue eaisierd 243.00 
Motor patrol No. 1, cost 1928, 

Ce GE sekecivereendencns 1,678.64 
Motor patrol No. 2, cost 1928, year 2,132.96 

We IES: hhc S06 08 ease eween 1,733.03 
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No. 1 operator's time, 6!/, months, 





ce errr ee eee ee 716.40 
No. 2 operator's time, 614. months, 

I NE Shicor Shs soaks Shee. 620.00 
Time dragging, 1928, May 15th to 

a eS eet ener 19,802.79 
Erecting snow fence included in above 357.90 

SE Shas Sp eeadesere soe beer 19,444.89 

oS ee $25,542.20 


EQUIPMENT FOR 1928—19 patrolmen, 2 part-time 8-foot 
graders and teams hired, 5 tractors with 10-foot graders 
hired, and 2 motor patrols with 12-foot blades owned by 
county. 





Contract Maintenance with Motorized Equipment for 1929 
At the rate of $4.95 per hour. 


UNE JIE CURIE oc cin es sha eceee ooo $14,455.09 








NE CC Ce eee ee 8,116.11 
ee oe Be oe. @ | 4,938.42 
ae ee rr 1,431.00 
RI a Siig sae Wiats sae ase ia relia ied ata eaien a tate $28,940.62 
Amount of gravel hauled by teams............ 
2,220 C.Y. or 4,500 C.Y.M. 
Amount of gravel hauled by truck........... 
5.454 C.Y. or 73,452 C.YM. 
Dievence .....ccccscs 3,234 C.Y. or 18,952 C.Y.M. 
Peme 16.95 2 7 OE, at TGC 2 oc cwinicecowees $ 3,600.88 
ee SS oe a ee. ee 646.80 


Total cost of excess of 1929 


ES a ar ae $ 4,247.68 
Amount 1928 maintenance «......<..<<002e. $25,542.20 
go re 4,247.68 





ME igre cal enue eG a ee Sete ae $29,789.88 
Cost of 1929 maintenance ...... 6.200.000: 28,940.62 
EE I oidiardiarccennie ss baka e le BGs eer $ 849.26 
ARMAGH WISULANCE SAVING «so occ ccc ccceses 300.00 
OR 55 ob Sales oo sakes sa $ 1,149.26 


CONTRACT MAINTENANCE SUMMARY 
Trailer Blade: 


No. hours operated $ 2,920.22 


We ED SEINE Seeds soos oo be aw eee siee 12,474.00 
De Cie ei otras amie ea we Mie eee nes $14,455.09 
eS Se eee eres $1.16 
te vickedncavokeo ee 4.27 miles per hour 
SR NE nce wevevedssess $4.95 

Spring Blade: 
Peeve eer rr rer Tere 1,639.62 
PE OE ECMO xcciy once SAe sha ee a'ee ee 8,732.00 
SE ees h ee cenienseae dbeeneneeee $8,116.11 
PE BE bienteawsevreede $0.93 
PE Oe vecKcneeoeesiens 5.3 miles per hour 
Sr GOO os cs civecewcnaens $4.95 

Graveling: 
De, NE IE 5 65.5 0c sc decsevsrscevecses 997.6 
et EID Sibi c do owes eseeeoewedn 9,628 
Wo. cubic yards hauled .. «2... cccvccceges 5,455 
eer ee are 1,225 
EE See e rT Tere eT ee ere et $4,938.42 
Ee SEE kbdenenscceedsiassvetenes 23,452 
Cost per cubic yard-mile .....occcccccvcsces yee 


Loading cost per cubic yard (contract) 

We have had the units working on snow removal 
for only a month and a half. The average mileage 
per hour for the month of January was 6.6 and our 
cost for that month was $2,510, including all units. 
Cost per mile was $12.50. 

In addition to the information given in: the above 
statement, we obtain what each unit does, for each is 
equipped with a recordagraph which records all stops, 
time of starting, time of stopping, the speed for each 

(Continued on page 82) 























The Unwashed Stone and Underdrains Showing Clogged 
Condition. 


ECAUSE of continuous over-loading, the stone 
B in the contact beds at the Liberty, N. Y., sewage 

treatment plant clogs rapidly. The plant, which 
consists of two septic tanks and four 40 by 90-foot 
contact beds, was built in 1892, and has been recon- 
structed several times since then. A description of it 
was published in Municipal Journal in the issue of 
Sept. 17, 1914. The contact bed stone was first 
washed in the spring of 1923, at which time some im- 
provements were made in the plant. The washing, 
which cost $2 per cubic yard and improved the oper- 
ation materially, was described in PuBLic Works for 
November, 1923. 

The working capacity of the contact beds, according 
to usual rates, does not exceed about 250,000 gallons 
per day, but the flow of sewage during the spring and 
summer months (Liberty is a summer resort) aver- 
ages more than 500,000 gallons daily. The beds, 





General View of the Washing Operations, 


Washing Filter Stone 
At Liberty, N. Y. 





Stone from contact beds shoveled directly 
into concrete mixer, washed and shoveled 


back into the bed. 


therefore, are greatly overloaded, and, the septic tanks 
being overloaded also, receive a good deal of matter 
in suspension in the tank effluent. 

Accordingly it was decided to wash the beds again 
to start the 1930 season. The equipment used in the 
work consisted of a Rex 7-S. concrete mixer, mounted 
on a platform, as shown in the illustration; a power 
pump, and hand tools. An important part of the 
equipment were the small wheels on which was 
mounted the frame and platform carrying the con- 
crete mixer. These provided the necessary mobility, 
without which operation was unsatisfactory. 

Water was taken from the creek flowing past the 
plant by a small pump driven by an I. H. C. gasoline 
engine, and forced through a hose line to the mixer. 
The skip of the mixer was lowered, and 3 or 4 men 
filled it with stone by shoveling, the lift being about 
4 or 5 feet from the floor of the bed. When full, the 





Showing Mixer at Work. 
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Left: Loading the Skip. Right: The Washed Stone Being Dis- 
charged From the Mixer. 


skip was raised, dumped into the mixer, and water 
added. A dump board was provided at the rear to 
catch the washed stone, while the water ran off 
through a trough to the creek. 

Two men with forks threw the washed stone to 
either side as it came from the mixer. Later the stone 
was leveled with horses and a scraper. 

The cost of washing has run as low as 50 cents a 
yard on portions of the work, but has averaged 
around 70 cents—about one-seventh the cost of new 
stone in place. There is little loss due to washing. 

The work is being done under the direction of the 
Board of Sewer Commissioners, of which Leslie 
Cooper is chairman. 








Blast Furnace Slag for Trickling 
Filters 


Conclusions from investigation, made 
to learn results obtained by such use 
of slag 


N investigation to determine the suitability of 
A crushed blast furnace slag for use in trickling 

filters has been made by Charles C. Hommon, 
sanitary engineer with the U. S. Public Health Serv- 
ice. ‘Thirty-eight trickling filters were found in the 
United States in which slag was used as a medium. 
These all were studied, and their unloading ability 
compared with that of eleven filters which used other 
materials. 

Samples of the several filtering materials were col- 
lected and their physical and chemical characteristics 
determined by laboratory tests. Operating data of 
the plants were obtained and tabulated. As a result 
of this study, a report has been prepared which states 
that the following conclusions are justified: 

(1) The field investigation, in conjunction with 
sodium sulphate tests on samples collected from exist- 
ing beds, show that crushed blast furnace slag is a 
durable material when employed as a sewage filtering 
medium. 

(2) In a few filters, portions of the surface ma- 
terial had been affected by (a) flaking, (b) splitting 
and (c) true disintegration or crumbling. 


(3) With the exception of one slag bed and one 
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stone bed, this effect was not of sufficient magnitude to 
materially alter the size of the aggregate or affect 
operation of the filters. This conclusion is based on 
the fact that few pieces of slag were found to have 
failed by true disintegration, and that the flaking 
resulted in only a negligible quantity of fine material. 

(4) When exposed to air and sewage, individual 
pieces of slag containing much metallic iron may ulti- 
mately disintegrate, due presumably to the rusting 
and consequent expansion of the iron. 

(5) Blast furnace slag as commonly used for sew- 
age filters does not contain a sufficient amount of 
metallic iron to be objectionable. 

(6) Improper sizing and gradation were found in 
all types of filtering material. Absolute adherence 
to correct size limitations will prevent such a condition. 

(7) The efficient equipment now employed in pre- 
paring aircooled slag is adequate to crush and screen 
the material so that it will meet any reasonable speci- 
fications. 

(8) There was no evidence to indicate that crushed 
slag in the sizes now commonly specified for sewage 
filters will cement or consolidate. 

(9) In the few instances where consolidation had 
occurred, it had been caused by excessive accumula- 
tions of fine material in localized areas, due to im- 
proper handling of the filtering material at the time 
of constructing the filters. 

(10) There is no greater amount of organic de- 
posits retained in slag filters than in those filled with 
other types of material. 

(11) The rough texture of blast furnace slag does 
not prevent the periodic unloading of filters. 

(12) Laboratory tests in conjunction with the field 
survey show that the suitability of a slag filtering 
material can not be determined by any of the follow- 
ing factors: absorption, specific gravity, weight per 
cubic foot, loss by abrasion or chemical composition. 
It is also believed that hardness, toughness and 
cementing value have no bearing. 

(13) Slag filters effect a very satisfactory stabiliza- 
tion of the organic compounds in sewage. 

(14) It does not appear that the type of filtering 
material has any direct bearing upon the develop- 
ment of the filter-moth fly. 

(15) The field investigation indicated that sewage 
trickling filters (regardless of type of filtering ma- 
terial) would be benefited appreciably by controlling 
the amount of organic deposits retained in the filter. 
This can be accomplished by (a) periodic resting and 
drying, (b) flooding, or (c) chlorination. 

(16) The information secured through this investi- 
gation indicates that crushed blast furnace slag is a 
suitable and desirable aggregate for use in sewage 
filters. 





Contamination of Shell-fish by Sewage 


Facts relating to the prevalence of endemic typhoid 
fever in Toulon show that, notwithstanding the im- 
provement in the drinking water brought about by 
chlorination and ozonisation in recent years, the inci- 
dence of typhoid has still remained high. Many cases 
have definitely been traced to the consumption of raw 
mussels, and an examination of the effluent from the 
principal mussel parks of Toulon showed fzcal con- 
tamination to the extent of 2B. coli 1,000 to 275,000 
per C.c. 



















Pre-Ammoniation 


at Springfield, Ill. 





Results obtained during two years of use. Program adopted after prelim- 
inary experiments. Advantages of pre-ammoniation as learned by Spring- 
field’s experience. 





has been using ammonia as a preventive of 

chloro-tastes with very satisfactory results since 
February, 1928. Prior to that time, slight tastes as- 
sociated with chlorination had given some trouble, al- 
though they usually were not sufficiently pronounced 
to cause serious complaints. However, soon after the 
beginning of the ammonia treatment the improved 
taste of the water was commented on by a number of 
the citizens. 

Preliminary experiments in the use of ammonia, 
and the results obtained and the methods of applica- 
tion found to be most satisfactory, were described at 
considerable length by Charles H. Spaulding, chemist 
and superintendent of the Springfield Water Dept., in 
a paper before the Illinois Section of the American 
Water Works Assn. A brief abstract of the paper, 
omitting the tabulated and more detailed information, 
is given below. 

The bacterial loads in the raw water at Springfield 
have been excessively heavy, and it was therefore im- 
portant that nothing should be done to lower the effi- 
ciency of chlorination, but on the other hand every- 
thing possible should be done to increase it. 

Laboratory tests made with river water indicated 
that pre-ammoniation ranks as an additional measure 
of purification, as effective in removing bacteria as 
other stages such as coagulation or filtration. But 
when lime was used as well as ammonia and chlorine, 
effects were not so satisfactory. Chlorine is found to 
work best at lower pH values, that is, without lime. 
The addition of lime slows the chlorine sterilization 
and the further addition of ammonia retards it still 
more. 

From the experiments it seems evident that “the 
best time to apply chlorine is prior to the addition of 
lime. It is plain that if ammonia is used, a very 
marked increase in efficiency will result, providing 
the sterilization is complete before the addition of 
lime. It was not practicable to realize these advan- 
tages without considerable additional capital invest- 
ment at Springfield, and they were not attempted. 

“The next best procedure is pre-chlorination to al- 
low the maximum period of contact. Ammonia can be 
used in small amounts provided the contact period is 
sufficient. If the ammonia permits higher chlorine 
residuals without taste, then the retarding effect may 
be more than balanced by the free use of the steriliz- 
ing agent. 

“At Springfield, the nominal detention periods in 
the various stages of purification are as follows: Mix- 
ing chambers, 40 minutes; clarifiers, 1 hour and 40 
minutes; settling basins, 4 hours; carbonating cham- 
bers, 30 minutes; filters, 30 minutes; clear well (full), 
4+ hours; nominal total, 11 hours 20 minutes. The 


The water purification plant at Springfield, Ill. 


actual flowing-through time may be much less for a 
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part of the water or for all of the water under certain 
circumstances such as low clear well, or basin out of 
service. However, the plant is being operated at 
about 60 per cent of its capacity, so that the above 
figures should not be far from the facts on the aver- 
age.” 

“It was shown by the preliminary experiments that 
no increased efficiency could be expected directly from 
pre-ammoniation at this plant, but if chlorine could 
be used more freely, then indirect benefits might ac- 
crue.” Comparison was made between records in 
1927-28 and 1928-29, an average of 2.9 pounds per 
million gallons of chlorine being used in the former 
period, and 6.1 pounds, including chlorinating the 
raw water, in the latter. The residual chlorine final was 
.18 p.p.m. in the latter period as against .12 in the for- 
mer. The coagulant was reduced from 135 pounds per 
million gallons in the former period to 82 pounds in 
the latter; but the B. Coli found in the chlorinated 
water was only 0.25 per 100 c.c. in the later period as 
against 0.36 in the former, while B. Coli per 100 
c.c. in the city tap water was 0.11 as against 0.12. 

The chlorine consumption was increased due to 
chlorinating raw water and to the higher residual, 
but on the other hand less coagulant was used, and 
the net saving was 4lIc per million gallons treated, or 
29c if the cost of ammonia is included. The time re- 
quired for sterilization is indicated by the fact that 
the clarifier effluent during the latter period showed 
onl 33 per cent of the B. Coli index of the previous 
year; the water applied to the filters contained only 
16 per cent of the previous year’s index, while the fil- 
tered water contained only 5.5 per cent of the former 
figure. The final chlorination, however, brought the 
final effluent to practically the same bacterial condition 
during both periods. 

The program which has finally been adopted with 
reference to chlorine and ammonia is as follows: 
Ammonia is added at the rate of 0.7 Ib. per mil. gal. 
at the inlet of the raw water dosing well, where the 
detention is about 30 seconds. Chlorine is applied at 
the outlet of the dosing well in amount sufficient to 
produce a residual of 0.2 to 0.3 p.p.m. in the effluent 
of the clarifiers. As a rule, the residual drops slightly 
by the time the water has passed the filters, and addi- 
tional chlorine is then added to bring the residual 
back between 0.2 and 0.3 p.p.m. If no drop has oc- 
curred, the second chlorination is omitted. As a rule, 
1 lb. per mil. gal. is sufficient at this point. 

The application of the ammonia has been made by 
solution prepared from anhydrous ammonia and de- 
livered to the water from a small orifice below a tank 
holding 190 gal. of solution containing from 10 to 20 
ibs. of the gas. However, the present practice is to 
apply the gas directly through a needle valve and a 
bubble meter consisting of a bottle of light oil through 
which the gas rises. In this arrangement the rate is 


















regulated by the number of bubbles per minute, 380 
bubbles per minute being equivalent to 5 lbs. per day. 
The rate of flow is extremely constant, the valve fre- 
quently requiring no adjustment over a twenty-four 
hour period. The capacity of the device as at pres- 
ent is about 10 lbs. per day, which is the maximum and 
exceptional amount used. The ammonia tank stands 
on a scale, and the weight is recorded at regular in- 
tervals. The gas enters an alum solution line through 
which a small stream of water carries it into the dos- 
ing well. Whether or not the alum line is carrying 
coagulant is of no consequence. 

Ammonia can be bought in many forms. Salts of 
ammonia could be applied from a dry feeder, but we 
have found the cost per lb. of NHsg is less for either 
aqua ammonia or anhydrous ammonia, which are very 
nearly the same delivered at Springfield, namely 15c. 
per Ib. 

In view of the advantages which we have found in 
pre-ammoniation either for taste prevention or for in- 
creased efficiency where lime is not used, it seems that 
this useful addition to water purification processes 
should find wider application. The method employed 
formerly was to prepare chloramine solution before ad- 
dition to the water, and this troublesome procedure 
probably prevented more general use. 


Conclusions 


1. Pre-ammoniation increases the efficiency of chlor- 
ination of water having normal pH value and low 
ammonia content. 

2. Pre-ammoniation prevents chloro-tastes, includ- 
ing chloro-phenol tastes in a lime softening plant. 

3. With high pH values, considerable time of con- 
tact, as much as eight hours, should be provided if 
maximum sterilization is required. 

4. Ammonia is simply and cheaply applied with no 
undesirable after-effects necessitating special vigi- 
lance. 

5. Chlorine residuals sufficient to overcome subse- 
quent contamination are feasible when ammonia is 
present. 





Durango’s Water Supply 


Durango, Colorado, has a population of about 8,000 
and is a typical western city, being (according to the 
“Mueller Record’) the largest town in the San Juan 
basin, which is claimed to be richer in natural resources 
than any other area of equal size on earth; while the 
climate, the productivity of the soil, the scenery, and 
the people combine to make it the most desirable place 
in which to live; the coal found within the basin is 
said to be the highest grade west of Pennsylvania, and 
there is an abundance of natural gas and the wells 
yield the highest gravity oil yet discovered. Last 
year they completed the finest water works system in 
the United States. 

Previous to 1929 the water system was inadequate. 
In March 1929, a bond election for water works was 
carried with a majority of about five to one, for the 
purpose of carrying out plans designed by A. L. 
Kroeger at a cost estimated at $350,000. The new 
works consist of a reservoir on a high mesa about 350 
feet above the city; the replacement of wrought iron 
mains, where they were used in the city, with cast 
iron; and cast iron pipe in place of a previous wood- 
stave pipe leading from the city to the reservoir. The 
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contract for doing the work was let on April 18th, to 
Wood, Morgan and Burnett, local contractors; and 
that for the DeLaval cast iron pipe to the Hendrie 
and Bolthoff Mfg. and Supply Company of Denver. 
Construction was begun late in April and the system 
was in operation on November 3rd—thought to be 
good time when it is considered that 11 miles of the 
mains were laid in a rough, mountainous country. 
The most interesting feature of the new plant is the 
intake. A dam reaching to bed rock was built across 
the Florida river, and a cut-off wall extending beyond 
the river channel. Five lines of perforated galvanized 
pipe were buried beneath the river bed up stream 
from the dam and wall and covered with selected 
porous material. These pipes collect the underground 
flow and deliver it to a 20-inch cast iron line. Mr. 
Kroeger believes that this system will take care of a 
population of at least 15,000, and by spending $30,- 
000 for additional storage reservoirs will take care 
of a population of 30,000. . 





“Excuse It, Please’”’ 


In our May issue we quoted from a contemporary 
the remarks attributed to one who had suffered from 
the propinquity of a noisy steam shovel. Even the 
steam shovel probably cannot compete in penetrating, 
nerve-racking noise with the riveting of a modern steel 
building. The contractors who occasion these noises 
are not always, or perhaps often, insensible of the 
discomfort which they occasioned to the neighbors. 
One in New York City showed his appreciation of 
what the noise meant to those living in the vicinity 
by erecting in front of the lot on which the building 
was rising an artistic sign, on which was painted the 
words: 

OUR SINCERE APOLOGIES 
TO OUR NEIGHBORS 
FOR THE UNAVOIDABLE ANNOYANCE 
THIS HAMMERING MUST OCCASION. 
With the completion of the building, this sign was 
replaced by another: 
THE LAST RIVET 
HAS BEEN DRIVEN. 
WE, TOO, ARE GLAD. 
A number of other builders throughout the city have 
considered the idea a good one and erected similar 
signs. 

This is only one of a number of ways in which 
contractors, during the past decade, have shown a 
desire for the good will of the citizens. Among other 
evidences of this are the much more sightly fences and 
other boardings placed in front of construction opera- 
tions, over sidewalks for protecting pedestrians, etc., 
than were formerly seen, many of which are even 
painted in neat colors so as to be as little offensive as 
possible. 

The telephone exchange is not the only place where 
courtesy is considered to be a business asset. 





Sewage Disposal for Norristown 


Plans for a sewage treatment plant for the Borough 
of Norristown, Pa., which is estimated to cost about 
$250,000, have been prepared by Remington, Vosbury 
and Goff and submitted for the approval of the State 
Department of Health. The borough has recently com- 
pleted two trunk sewers, one 12-inch sewer about 3600 
feet long and one 10-inch about 3800 feet. 















Machine Finishing for Asphalt Pavement 
In California” 





The use of mechanical means for spreading, raking and finishing hot 
asphaltic mixture for highway and street paving. 





By C. S. Pope 


Chief Construction Engineer, California Division of Highways 


over a working period of about three years, 

during the construction of some 250 miles of 
asphaltic concrete surfaced highways and thousands 
of square yards of city streets. 

The advantages which have become apparent and 
the improvement in asphaltic construction which have 
followed upon the introduction of mechanical spread- 
ing and finishing have been summarized as follows: 

(1) Removal of limitations on plant capacity due 
to inability to handle large tonnages on narrow high- 
ways. incl 

(2) Decrease in unit costs of asphaltic mixture, due 
to quantity production and quantity handling on the 
street. 

(3) Greater uniformity of structure of the asphalt 
paving base and surface. 

(4) Decrease in surface roughness to a point where 
there is now little difference between the best laid 
asphaltic type and any other type of pavement in this 
respect. 

(5) Production of a uniformly smooth non-skid sur- 
face which will be safe in any weather for a number 
of years. 

(6) Elimination of poor workmanship through the 
substitution of machinery for hand labor on all of the 
more important phases of the work. 

(7) Reduction in rolling due to the particular ar- 
rangement of the paving mixture previous to rolling. 


To information presented herewith was obtained 


*Condensed from paper presented at Eighth Annual Asphalt 
Paving Conference. See also paper by the same author in 


PUBLIC WORKS for September, 1928. 
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_Nage required for economical work. 


Finishing single-course asphalt concrete in California 


(8) Decrease in plant and street costs due to mass 
production, and decrease in general contract costs due 
to speed of operations as a whole. 

The purposes first sought in the use of such ma- 
chines were several : 

It was desirable to increase the amount of material 
which could be handled on the road beyond what was 
possible by hand spreading. Plant capacity could be 
increased by building larger plants, and hauling 
equipment could be handled on the road, but it did 
not seem possible to place enough shovelers and rakers 
on a 20-foot road to handle the greatly increased ton- 
In other words, 
the spreading and raking operations constituted the 
bottle neck of the job. 

It was desirable that smoother pavements be laid, 
because of the unfavorable comparison which con- 
stantly arose between portland cement concrete pave- 
ments smoothly finished by machine methods and as- 
phaltic pavements still finished by hand raking. 

It was desirable that a non-skid surface be con- 
structed which, while smooth, would still afford as 
safe driving in rainy weather as was claimed for the 
portland cement concrete. 

It was desirable to incorporate in the pavement con- 
struction such qualities as would insure a long life 
and freedom from objectionable waviness. 

In the matter of plant capacity, it may be said that 
common practice in California at the present time has 
fixed on plants producing from 2,500 to 5,000 pounds 
per batch as the economical size. Such a plant will 
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Spreader Boxes. Trucks on This Job Handled 914 to 10 Tons 
of Material per Trip 


turn out up to 65 batches per hour, if properly ar- 
ranged, and average outputs of from 500 to 800 tons 
per day are not unusual. While our specifications 
limit output to 65 batches per hour, the number may 
be increased should our laboratory and field investi- 
gations indicate that improved methods introduced by 
the contractor will produce a satisfactory mix in a 
shorter mixing cycle. 
Spreader Boxes 

Two usual types of spreader boxes are in common 
use, one of which is equipped with skids on which it is 
dragged forward and the other is supported by means 
of rollers. Both are equipped with more or less satis- 
factory gates extending the full width of the back to 
permit spreading the mixture to the proper thickness. 
Some difficulty is experienced in making the ribbons 
of mixture deposited by the spreader boxes lap over 
each other without rock pockets developing. One of 
the best methods to secure this result is to cut holes 
about six or eight inches square in the ends of the 
spreader box near the front of the box which will allow 
sufficient average mixture to run out to make the 
junction of the ribbon satisfactory. 

We have found spreader boxes economical and sat- 
isfactory whenever a uniform thickness of surface of 
considerable depth is to be spread. Some contractors 
claim little saving where a surface less than 3” loose 
is to be spread. In spreading leveling course, con- 
tractors have resorted to numerous ingenious methods 
of spreading the surface of the course parallel with 
the true surface. 

Side Forms and Rails 

Since it is now our common practice to require that 
side forms be left in place, such forms are of wood, 
usually three inches in thickness and as deep as the 
pavement. 

They are supported on hubs at four foot intervals 
and are securely staked to prevent lateral movement. 
We require all forms to be surfaced on both edges. 
While it is quite possible to spread base or leveling 
course from the wooden side forms, it is not possible 
to spread surface with spreading machines as at pres- 
ent designed. 

It is necessary to make an allowance for compres- 
sion, and for this purpose it is common practice to lay 
flat steel rails about 34” to 7%” in thickness by 214” 
to 3” in width on top of the wooden side forms to 
elevate the finishing machine a sufficient distance above 
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the side forms to allow for compaction during rolling 
These rails usually have a V-shaped or tongue and 
groove connection with each other to preserve alizgn- 
ment and are about ten feet in length. Usually three 
or four sets of rails are sufficient on the average job, 
as they are taken up and moved ahead as the work 
progresses. It is usual to nail the rails temporarily 
to the side forms. 
Finishing Machines 

Two types of finishing machines are now in use in 
California, both of which will spread, rake and finish 
asphalt concrete. Both types of machine are motor 
driven and consist essentially of front and rear screed 
plates set about 10 feet apart, having a motion trans- 
verse to the pavement at the same time that the 
machine advances along the side forms. The raking 
elements are set in between the screeds and consist of 
steel pins set in heavy pipe as described elsewhere. 

We require not only spreading, but also raking and 
respreading by the rear screed on all of our work 
and in this respect our practice differs- somewhat, I 





Finishing Machine, on Asphalt Concrete, Traveling Directly 
on Concrete Curbs 


believe, from other localities where spreading only 
without raking is a usual practice. Since we have not 
tried our machines on sheet mixtures, I am unable to 
say from actual experience whether raking of these 
mixtures is essential with a screed machine, but from 
a large experience in laying sheet asphalt by hand 
methods, I would consider raking such surfaces as 
essential as raking asphalt concrete. 

The two types of rakes mentioned, and which I will 
designate as the pendulum type and the sliding type, 
represent the different ideas of the manufacturers, but 
they perform similar work. 

The rake teeth, which consist of steel pins from 8” 
to 14” in length and 4” to 5@” in diameter, are set 
six inches or less apart in two lines of double-thick- 
ness pipe of two to two and one-half inches nominal 
diameter. The teeth are adjustable for projection and 
are fixed in place with set screws. The rake assembly 
extends the width of the machine, 10, 15, 20, or 30 
feet as the case may be. The essential difference in the 
two types of machine now in use is the method of rak- 
ing used. 

In one machine, the rake teeth swing with a pen- 
dulum motion in opposite directions, which stirs up 
the mixture in line with the direction of travel. 

In the other machine, the entire rake assembly slides 
backward and forward between guides, the teeth plow- 


(Continued on page 88) 















JuNnE, 1930 


Highway Improvement in 
Arkansas 





W ork done on four-year construction program, 
by contract and by state forces. 





Arkansas inaugurated a four-year highway con- 
struction program in July, 1927, under what is known 
as the Martineau Road Law. In reviewing the work 
done under this law during the first two years, Dwight 
H. Blackwood, chairman of the state highway com- 
mission, stated that work on the state highway sys- 
tem entirely completed or under contract represented 
an expenditure of $38,900,000. During these two 
years the department completed or awarded contracts 
for constructing 6,223 miles of various types of roads 
and approximately 24 miles of bridges, exclusive of 
eight toll bridges projected. The 931 bridges which 
go to make up the 24 miles of bridge were contracted 
for at a cost of approximately $7,060,000. 

This large number of bridges is made necessary 
by the fact that Arkansas has the greatest mileage of 
navigable streams within its boundaries of any of the 
states—more than two thousand miles exclusive of the 
Mississippi. 

Of the 6,223 miles of road work, about 3500 miles 
consisted of grading and drainage work necessary for 
the construction of permanent highways, about 2,500 
miles was gravelled road (1500 miles completed and 
the remainder under construction), and 300 miles was 
high-type concrete pavement. 

The state itself does considerable highway construc- 
tion and maintenance work and owns and operates a 
large number of tractors of various types, motor 
graders and maintainers and heavy-duty trucks, over 
1000 pieces of equipment being’ owned by the state. 
To care for this equipment the state has erected at 


* 








Above—Heavy-Duty Motor Truck 
Delivering Gravel on Highway Near 
Glenwood. 


At Right—Crushing and Screening 
Plant in Bed of Caddo River Oper- 
ated by McCormick-Deering 15-30 
Tractor 
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Little Rock a general repair shop and warehouse with 
a floor area of 15,000 square feet. Also at each of 
the ten district headquarters there is a small repair 
shop in charge of a district mechanic where minor 
repair and maintenance work is performed. 

The revenues for the highway work are provided 
for by license fees and gasoline taxes, and these have 
proved to be sufficient and are increasing at the rate 
of $1,000,000 a year. The motor vehicle registration 
in 1929 was 233,033 and the revenue from license 
fees was $3,850,000; while that from the gasoline tax 
(at 5c a gallon) was $6,610,690. 





Mosquito Control on Water 
Supply Reservoirs 





A clean reservoir the first essential. Varying water 
level, minnows and larvicides. 





Carolina section of the American Water Works 

Association, Ernest W. Constable, chemist-biolo- 
gist of the Bureau of Sanitary Engineering, State 
Board of Health of North Carolina, gave some sug- 
gestions for water works superintendents. He stated 
that our worst malaria-carrying mosquitos choose the 
quiet, warm, sweet water of ponds and reservoirs, 
although some will produce in bodies of water of other 
kinds. In the surveys of towns for the breeding of 
mosquitoes, water supply reservoirs have been found 
to be among the heaviest producers. 

Up to the present, the methods of control of mos- 
quitoes have been devised mostly for situations other 
than water supply ponds. Methods more suitable for 
reservoirs will undoubtedly be devised, but in the 
meantime some methods can be employed effectively 
and without objectionable results. 

The first essential in the control of mosquitos is 
maintaining a clean pond. Mosquito larvae require 
protection, which they find in vegetation, debris, and 
flotage which usually collects in ponds. A clean, free 
pond area offers them little place to hide and, al- 
though eggs may hatch, the larvae have little chance 
to mature. There are, however, a number of sections 
in most reservoirs in which it is not economically 
feasible to bring about and maintain sufficient expo- 
sures to prevent breeding. Such sections occur in 


(Continued on page 92) 


|" a paper with this title presented before the North 
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Water Works and Purification 
Plants Constructed in 1929 





W ork done last year by the cities of several of 
the states, from information furnished by the 
state boards of health. 





Indiana: New works were built during 1929, all 
drawing their supplies from wells, at Laurel, Medary- 
ville, Monroeville, Morgantown, Ossian, and Schneid- 
er, now in operation; and in Carmel, Cynthiana, New 
Harmony and Westfield which had not been completed 
at the end of the year. 

Improvements to existing plants were completed 
during the year as follows: La Porte, an iron removal 
plant. 

Rochester, a well as substitute for untreated lake 
water. 

Speed, a filter plant. 

Winamac, a well as substitute for untreated river 
water. 

And the following were under construction at the 
end of the year: Hobart, settling basin, filter plant, 
and elévated tank. Indiana Feeble Minded Colony, 
settling basin and filter plant. Indiana State Refor- 
matory, settling basin and filter plant. Marion, soft- 
ening and iron removal plant. 

Maryland: Annapolis, 4% m.g.d. filtration plant 
under construction. 

Luke, West Virginia Pulp and Paper Co., began 
new 12 m.g.d. filtration plant to replace smaller one 
supplying towns of Luke, Md., and Piedmont, W. Va. 

La Plata, population 500, water supply system 
from drilled well, untreated. The legislature passed 
bills providing for filtration plants at Maryland 
Training School for Boys; for water works at Spring- 
field State Hospital, Mt. Wilson, Smithsburg and 
Sharptown; and for extension and improvements at 
Montrose School for Girls, Crownsville State Hospital, 
Charlotte Hall School, Frostburg, Funkstown, and 
Pocomoke City. 

Massachusetts: Chatham and Southboro, works un- 
der construction. 

Metropolitan District, Ware river tunnel under con- 
struction. 

Springfield, Cobble Mt. reservoir under construc- 
tion. 

Willbraham, works constructed for taking water 
from old Ludlow works of Springfield. 

Michigan: Blissfield, pop. 2,000. Temporary rapid 
sand filter; permanent plant to be built during 1930. 
Bridgman, pop. 250. Water distribution system. 

Mt. Clemens, pop. 11,000. Rapid sand filters. 

Saginaw, pop. 75,000. Complete rapid sand filter 
plant, with softening and recarbonation. Beautiful 
and complete plant in every respect. 

Also under construction: Clio, pop. 1,300. 
bution system. 

Detroit, pop. 1,500,000. 


Distri- 


Filter plant of nearly 300 


m.g.d. capacity, to be finished in 1931. 
St. Clair, pop. 3,600. 
finished in 1930. 
Missouri: Construction completed: Ozark, water 
system, ground supply. 
St. Louis, water purification; coagulating and set- 
tling, gravity filter and chlorination. 


Rapid sand filters, to be 
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Wellsville, water system, surface supply; coagulat- 
ing and settling, gravity filter and chlorination. 

Under construction: Bagnell dam project, water 
system, ground supply, chlorination. 

Harrisonville, water system, surface supply ; coagu- 
lation and settling, gravity filter and chlorination. 

Norborne, water system, ground supply. 

Poplar Bluff, surface supply; purification plant 
coagulation and settling, gravity filter, chlorination. 

Rolla, new well. 

Plans approved for ground water system at Sweet 
Springs. 

Bonds voted for water systems at Belton, Platte 
City and Warsaw. 

Mississippi: Deep wells, no treatment, at Fulton, 
Houston, Mendenhall and Vaiden. 

Brookhaven. Added aeration and lime treatment to 
remove CQos. 

North Dakota: Belfield, Beulah and Hebron in- 
stalled systems, with well supplies, no treatment, cost- 
ing $35,000, $25,000 and $59,000 respectively. 

Oklahoma: Wells, pumps, mains and elevated tank 
at Gould ($54,845), Blair ($25,000), Davidson ($23.- 
000), Hydro ($30,000), Meeker ($25,533), Fletcher 
($32,100), Binger ($25,000), Fargo ($19,000), and 
Arnett ($20,000). Also same with pressure Zeolite 
softener at Strong City ($25,000). Gravel-treated 
wells, pumps and Zeolite softening plant at Leedy, 
$22,100. Settling basin and filters at Hominy, 
$12,386. Well, pumps, reservoir and flow line at 
Erick, $100,000. Gravel-treated wells and mains at 
Hammon, $27,500. Gravel-treated wells, reservoir 
and flow line at Waurika, $52,000. Collecting system, 
pumps, dam, reservoir and flow line at Hollis, $48,900. 
Dam, settling basin, mechanical mixing basin, filters, 
chlorinator and flow line at Tecumseh, $115,000. 

South Dakota: Elk Point, iron removal plant on well 
supply. 

Yankton, coagulation, settling, filtration and chlori- 
nation of river water. 

Mitchell, coagulation, settling, filtration and chlor- 
ination of lake water (not completed last year.) 

Castlewood, water works system, shallow well. 

Texas: Brackettville, system from spring, chlori- 
nated. ’ 

Dallas, plant for aeration, coagulation, sedimenta- 
tion, filtration, recarbonatjdnand chlorination. 

Del Rio, additional reservoirs. 

Friona and Valley Mills, well supplies, no treat- 
ment. 

Oklaunion, storage and pump pit. 

Rio Grande City, plant for coagulation, sedimenta- 
tation, filtration, aeration and chlorination. 

Smithville, settling tank. 

Sweetwater, plant for aeration, coagulation, sedi- 
mentation, filtration and chlorination. 





Sewage Treatment Plant for Corning 


The city of Corning, N. Y. has let a contract for a 
sewage treatment plant which is estimated to cost 
about $90,000, consisting of a pumping station, Imhoff 
tanks, sludge drying beds and a chlorination plant. 
The State Department of Health recommended the 
construction of this plant in order to eliminate serious 
pollution of the Chemung river, which flows across the 
southern part of the city. 











Albany’s New Water 


Supply 


Six million dollar project includes twenty miles 
of forty-eight-inch cast-iron pipe and several 
reservotrs 








ORK is now almost completed on the new wa- 
W ter supply for Albany, N. Y., to replace its 
present supply—filtered water from the Hud- 
son river. This project is of especial interest for a num- 
ber of reasons. The size of the project, involving an 
expenditure of more than $6,000,000 is unusual for a 
city of the size of Albany, especially so since there 
are no by-products, such as the sale of electric power, 
to be realized from the project. The construction of 
a 48-inch cast-iron pipe line 20 miles long across a 
rough country and under numerous railway tracks 
and creeks, is a construction project of much interest 
to engineers. The fact that a city, situated on a great 
river, finds that it is no longer economically possible 
to secure satisfactory water from that river, but must 
go back into the hills for it, is perhaps an indication 
that pollution of many of our streams has reached a 
point beyond the capacity of present-day purification 
processes to cope safely and economically with it. 
The source of the supply is Hannacrois and Basic 
creeks, on both of which reservoirs have been con- 
structed. The Basic creek dam is little more 































Elbow, with Concrete Thrust Block 
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Line of Pipe, Partly Backfilled, Showing Leadite Funnels 





than a diversion dam, though the reservoir has 
a potential area of about 265 acres. From this 
reservoir a tunnel has been driven through the 
hills to carry the water into the Hannacrois creek 
watershed, where a reservoir with a capacity of nearly 
twelve billion gallons is formed by a dam across 
Hannacrois creek, located at Alcove. From the dam, 
the water is carried 8 miles through a 48-inch cast- 
iron pipe line to the filter plant, whence it passes 
through another cast-iron line 12 miles long to the 
Albany distribution system. To the north of the city 
(the new supply lies to the southwest) will be con- 
structed a new distribution reservoir with a capacity 
of 100 million gallons. 

The Alcove dam is of earth, and has a maximum 
height of 68 feet. A concrete core wall varies in 
thickness from about 4 feet at the base to 18 inches 
at the crest, and is reinforced in places. The down- 
stream slope is 1 on 2%, and the upstream slope 1 
on 3, paved with field stone set on edge. The length 
of the dam is 2400 feet, the crest width 15 feet and 
the superelevation 7 feet. All earth for the dam was 
hauled in by 15 Mack trucks, which were loaded by 
3 Erie shovels, the earth being secured from borrow- 
pits near the ends of the dam. 

The spillway is located at the east end of the dam, 
but discharges through a saddle into the stream some 
distance below the dam. The spillway crest is at ele- 
(Continued on page 111) 
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he fast. In 10% seconds the 
Lorain 55 crane will pick 
up a load, travel 1112 feet, and 
swing the boom around to 
dumping position. The Center 
Drive enables the operator 
to put the machine through 
three operations at one time. 
And each operation is under 
independent control. 


Built to the greatest specifi- 
cation a shovel or crane can 
have—the Center Drive. This 
means that power, speed, 
ruggedness are BUILT IN. 


THE THEW SHOVEL CO. 


LORAIN, OHIO 
121% ton Crane «1 yd. Shovel « Clamshell 
Dragline + Backdigger * Skimmer Scoop 
Extended rocker arm crawler for clamshell, 
dragline, backdigger, crane operation. 
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Importance of Water Supply Engineering 


As a business, as spenders of money, the water sup- 
ply departments and companies of the country do not 
loom up so large as do the sewerage activities, and are 
completely’ overshadowed by streets and highways. 
The data which we have collected indicate that the an- 
nual expenditures for sewerage total two to three times 
as great as those for water works, while construction 
and maintenance of streets and highways require about 
five times as much. 

As to their relative importance to us as a nation, it 
might be claimed that highways are of the greatest 
importance to our commerce and industrial functions 
and one of the agents of our world dominance in these 
departments. 

But when it comes to our personal health and com- 
fort, and to the diversified knowledge and technical 
skill involved, waterworks certainly is far in the lead 
of highways, and probably of sewerage also. Con- 
sider the engineering skill required in designing and 
constructing dams, aqueducts, tunnels and other im- 
portant structures; the intimate knowledge and judg- 
ment needed for estimating quantities required for 
many years ahead, and selecting sources of supply; 
the chemical, biological and physical knowledge re- 
quired for selecting the best method of treatment for 
giving a safe and agreeable supply, and the familiar- 
ity with latest details of structures and procedures; 
the acquaintance with mechanical and electrical ma- 
chinery and devices called for in selecting and install- 
ing pumping plants; and the ability of superintend- 
ents to handle men in the field and women (as com- 
plaining consumers) in the office; to please politicians 
in the city hall and directors or taxpayers in the an- 
nual report; surely these many diversified abilities are 
not required in either of the other fields of public 
endeavor. 

It is unnecessary to more than mention the vital 
importance of waterworks men in protecting and pro- 
moting the health and comfort of the nation. 

The fact, therefore, that our water works statistics 
in this issue are less formidable in volume than those 
relative to highway work in the March issue is no in- 

dication that the subject is, or is considered to be, 
of less importance. Reference to the table of contents 
will illustrate the points referred to. Here we find 
descriptions of work of unusual importance or diffi- 
culty in dam and reservoir construction; in the laying 
of large mains; latest procedures in treatment of 
water; ingenious methods of developing supplies; and 
reports on water works progress in general. 

That waterworks men take seriously the importance 
of their work and of their obligations as guardians 
of the public health is proved by the high standing 
and large membership enrollment of the American 
Water Works Association and the many state and sec- 
tional associations, and by the character of the papers 
and discussions at the meetings of these societies and 
at the “courses”? given by a number of the state uni- 
versities. In these respects we believe that no other 
class of engineers surpass those engaged in water 
works practice. 


The Census and City Planning 


To the average citizen, the population figures of the 
census are of interest chiefly as satisfying his curios- 
ity concerning the growth of his city, and its rank in 
size compared with others in the state or the country. 
But to the municipal engineers and other city planners 
these figures are of real importance. They are their 
guide in planning for the future as well as for the 
present; in calculating the per capita typhoid rate, 
water consumption, amount of different polluting mat- 
ters contributed by sewage to the streams; in estimat- 
ing how long it will be before an increase in the water 
supply will be needed, or in the capacity of the sew- 
age treatment plant. As the figures of each decennial 
census become available, they give an opportunity to 
check up on the assumed rates of growth of the several 
cities, which have been used as a basis for planning 
the development of municipal utilities of all classes. 


These men, therefore, are interested in the accuracy 
of the census figures and in their availability as 
promptly as possible. An error of five per cent in 
counting the population of a city may mean an error 
of twenty-five to fifty per cent in calculating its decen- 
nial rate of increase, and its probable population at 
the end of the thirty or fifty-year period for which 
plans are being made. And the lack of the latest 
figures or delay in obtaining them, necessitating use 
of those taken ten years ago, may lead to equally large 
errors in planning. 


Promptness in making the figures available is sec- 
ond in importance only to their accuracy, and it is to 
be hoped that the Census Bureau will, in this respect, 
give us the service which we have learned to expect 
from the Bureau of Public Roads. 





Airports as Public Utilities 


So recent has been the development of air naviga- 
tion and the construction of airports and especially 
of those built, owned and operated by the public, that 
the idea of such public ownership is received by many 
with surprise and questioning as to its advisability or 
legality. Fortunately the state courts seem to be in 
quite general agreement on the legality of this prac- 
tice as serving a public purpose. Even such use of 
land held for park purposes is as justifiable as its use 
for baseball grounds, tennis courts, etc. 


The issuing of bonds for purchase of land and con- 
struction of airports theron is as much within the 
power of a city as for other general public purposes. 
That airports are not specifically mentioned in a city 
charter or state constitution does not exclude them 
from the general powers and rights relative to public 
or municipal purposes; for airports have developed 
since most charters were drawn up. 


These and other related points, which are being in- 
cluded in the consideration of almost all cities through- 
out the country, have been passed on by many of the 
state courts, and their decisions are abstracted else- 
where in this issue. 














Preventing Flood Damage to Roads 








Losses due to inadequate precautions in designing and construction. 
Riprap, cement and sand in bags, and other prevention methods. 





By J. F. Coleman 


Chief Engineer, So. Region, Nat'l Paving Brick Mfrs. Ass’n. 


to our highways by floods, with the attendant 

economic losses to traffic and business, empha- 
sizes the necessity for very careful planning of future 
roads and bridges, and the adoption of permanent 
preventive measures for protecting those already con- 
structed. 

Conditions contributory to higher stages of water, 
because of quicker run-off, are constantly increasing 
and make it necessary to provide for even greater 
floods than those which have yet occurred. It is not 
sufficient to design roads at crossings of streams on 
the basis of the greatest floods that have occurred but 
we must consider what is likely to happen throughout 
the entire future. The cost of the few additional feet 
in height or length which would be necessary to give 
complete safety to a bridge or a fill is usually neg- 
ligible, if added at the time of construction, compared 
to that which would be required for readjustment 
after its completion. A structure built for perma- 
nence should be made permanent for fifty, one hundred 
or even five hundred years in the future, and not be a 
source of present worry and future expense. 

This applies not only to major crossings but to 
minor drainage problems as well; for it is a common 
sight to see a road flooded or made impassable by a 
stream which is normally only about five or ten feet 
wide. 

In view of the fact that air travel may some day 
balance the traffic increase, engineers are not justified 
in assuming that increase of traffic in the future will 
necessitate reconstruction of a road in any event, and 
that future drainage conditions may be met when that 
new construction is undertaken. 

That adequate provision for floods is not made at 
the present time is demonstrated by the innumerable 
cases of blocked and damaged roads throughout the 
country during the past year. Whether the road is 
following an old location and existing grade or 
whether it is new construction on a new route, careful 
and expensive research concerning drainage should be 
undertaken and nothing left to chance or taken for 
granted. In both the location of the road and the con- 
struction of the foundation, as well as the drainage, 
the road should be planned with the idea of lasting 
forever. Although it may be an unimportant road 
now, the time will come when it will demand a better 
wearing surface and then extensive reconstruction will 
be avoided. 

Financial conditions are often controlling influences 
in design and construction, the idea being to get as 
many miles as possible for the money available. Fre- 
quently the designing and constructing engineer has 
no choice but must produce a given number of miles 
for a given amount of money and use his talent to 


T HE constantly increasing amount of damage done 


give the public the best results possible under these 
conditions. But a road subject to being blocked by 
water is a liability, hampering traffic and causing ex- 
pense and worry. Diversion of money from new 
projects to readjustment of old ones should receive 
consideration of highway departments; it might im- 
press upon the financial heads the importance of ade- 
quate designing and construction. 

The damages caused by water flowing over a road 
or standing for long periods near the top are not al- 
ways apparent immediately after the water has re- 
ceded, but serious conditions may develop long after- 
wards. Such conditions include marked subsidence, 
especially of new fills, which may appear months later, 
dropping of the base away from the pavement in rigid 
types of surfaces, and carrying elastic types down 
with it as it settles. Either case calls for major and 
difficult repairs. Waving and rutting of light asphalt 
pavements will be a gradual development, starting 
soon after the water has gone down and extending 
approximately throughout the area inundated. In 
the case of surface treatments, water enters the fine 
cracks usually not vulnerable to rains, softening the 
sub-grade, which works up through the cracks and 
severs the asphalt bond and prohibits rebonding. Rav- 
eling results immediately thereafter. Under all types 
of pavements, saturated sub-grades freeze and heave 
in winter, with consequent rupture and failure. 

Overflow on traffic-bound roads usually results in a 
rapid loss of the surfacing, thereby more quickly ex- 
posing the sub-grade to attack, after which the fill 
material soon disappears. 

It is noted that a high percentage of trouble occurs 
at bridge ends during high water. The primary 
faults here are improper design of end bents and 
abutments, or inadequate protection of slopes by rip- 
rap, both chargeable to remissness in construction. 
These can be remedied usually by proper protective 
measures. 

Overflows at very small drains, or where none ex- 
ist at all, are often occasioned by local heavy down- 
pours or cloud-bursts and back-water from large 
streams. If the road has a heavy, impervious, rigid 
pavement and water remains on it for a short time 
only, slight damage usually is experienced, the worst 
feature being blocked traffic. However, if there is a 
swift current or the water stands for a long period, 
some of the fill and pavement may be lost. 


Methods of Protection 
At points where the overflow occurs, down-stream 
slopes should be rip-rapped sufficiently far down from 
the shoulder line to take care of the difference 1n 
head between the up-stream and down-stream stages. 
This will represent the distance of fall on the down- 
(Continued on page 113) 
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Socony Cold Patch constructed by State Forces at Glenmont Bridge, Albany County, N. ¥. 
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Standard Asphalt Binder A Standard Cold Patch Asphalt 
for surface treatment for repairing all types of 
bituminous road surfaces 


Standard Asphalt Binder B 
for penetration work Standard Refined Asphalt 


Standard Asphalt Binder C for sheet asphalt paving 


for the mixing method 
Standard Paving Flux 


Standard Asphalt Joint Fillers Bridge Asphalt and 
for brick or block pavements Preserving Oils 





Specifications and all other particulars 
furnished on request 





STANDARD OIL COMPANY OF NEW YORK 


Please mention Pusitic Works when writing to advertisers. 











Small Louisiana City Installs 
Drainage System 


By E. B. Johnson 


EST MONROE, Louisiana, has just com- 

\X/ pleted ditching operations on a municipal 

drainage system that is noteworthy for sev- 
eral unusual features, including its low cost. This 
city, with a population of 8,000, is situated on the 
west bank of the Ouachita river. The surface drains 
away from the river with a grade of about eighteen 
inches to the mile. A cypress bayou brake along the 
western outskirts of the town has always hindered 
drainage; in fact, after long and heavy rains it has 
not been uncommon for water to flow from the brake 
into the city. The situation has been bad from the 
standpoint not only of general drainage but also of 
mosquitoes and malaria. 

To remedy these objectionable features, the city 
has ditched the brake from its junction with the river, 
some two miles below the town, to the northern edge 
of town, with three main feeders into this ditch from 
three sections of the city. Small ditches leading into 
these feeders have been dug, and the whole has been 
functioning so well, in spite of an extremely wet sea- 
son, that West Monroe is now one of the best drained 
cities in the state. It is planned to convert the open 
feeders into covered drains as the need arises. 

The main brake was in reality a heavily wooded 
cypress swamp. During a period of dry weather 
some weeks in advance of the ditching, a right of way 
fifty feet wide was cleared and all large stumps split 
with Hercules 50% dynamite. The ditching was 
done without any further preliminary work with a 
1%4-cubic yard gasoline-driven Northwest dragline 
mounted on crawlers. It was necessary in several 
places to corduroy for the drag-line to prevent it from 
sinking into the mud. Logs were provided from the 
swamp, and a mat of about 50 feet was maintained. 
This was taken up by the machine and moved ahead 
as necessary. 

The entire system of between four and five miles 
was ditched in about sixty days, working 24 hours a 
day, seven days a week, to avoid backwater which 
covered the entire area shortly after the ditching was 
completed. Over the entire period an average of 62 
yards of excavation per hour was maintained, includ- 


Main Ditch through Cypress Brake 
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One of the Feeders. 
sides and clean ditch. 
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ing all delays. This very high rate was possible be- 
cause of the speed of the dragline and the efficiency 
of the operating crew. 

Ditches were from six to twelve feet deep, from 
six to twelve feet wide at the bottom and were dug 
with one-to-one slope on the sides. Excavated dirt was 
so placed in piles that in no place was water pre- 
vented from flowing into the ditch. An average grade 
of 2 feet to the mile was secured. The dragline cut 
so accurately to grade that refinishing or trimming 
of the ditches was not necessary. 

The Midland Construction Company of Clarksdale, 
Mississippi, did the work by contract at a unit price 
of 13.25 cents per cubic yard of dirt moved, all neces- 
sary clearing and stump splitting and also eight 
wooden bridges being included in this price. About 
90,000 cubic yards of excavation were involved. The 
total cost of the system was about $17,000. 





Highways on Federal Lands 


In the western states there are large areas of public 
lands which are held by the United States. Because 
of these lands (as is generally well known) a larger 
amount of federal aid for road construction is allotted 
to the states in which they lie than to the other states 
which contain no such areas of federal land. This aids 
the state in the construction of roads reaching private 
and state lands, but there is urgent need for the con- 
struction of highways across the federal areas to serve 
as connecting links in interstate highways, as well as 
to aid in promoting the use of some of these federal 
lands for the purposes for which they were intended. 
At its 18th annual convention, held recently, the 
Chamber of Commerce of the United States adopted 
a resolution that congress should make suitable pro- 
visions for the federal government to construct these 
highways on its own lands at its own expense. 

The Chamber of Commerce also endorsed a recom- 
mendation of the 16th International Conference of 
American States (meeting at Havana in Cuba two 
years ago) that the several countries of the Pan- 
American Union should take steps immediately look- 
ing to the construction of a great inter-American 
highway, and it urged that the government of the 
United States give every fitting cooperation to the 
other governments of the Pan-American Union in 
its realization. 





Dragline in Operation Digging a 
Feeder. 


Note slope of 












Water Mains Laid in 1929 


Figures from water works officials of three hundred cities, giving amount 
of pipe laid of the several sizes and different kinds of materials, and the 
amount in service at the end of the year 



















































































Cast Iron Pipe Laid in 1929 


Under 6, 8, 10 and Over Under 6, 8, 10 and Over 
City and State 6-inch 12-inch 12-inch City and State 6-inch 12-inch 12-inch 
Alabama: Massachusetts (Continued) 
ee ee ae ree 4,500 4,720 arse Stoneham AL. - SS a — 4,400 
Arizona: Swampscott Seeckaens 2,122 - 
eS ee eee ee 246 2,866 Turners Falls ae 500 950 
Calijornia: Waltham . Sainadteas ma : 11,333 
Ee At 5,221 3,210 Webster ... sigue’ coun 5,860 
De. ok veces inuces 10,524 : ; Westfield re aes: 4,792 
ee Re eee 4,316 26,180 2,263 Williamstown eae 125 : 
Colorado: Winthrop ae ae 10,470 
ee eer er 1,384 4,536 Worcester Siten = 65 30,140 978 
Connecticut: Michigan : 
Re eres errr 19,448 57,492 929 Coldwater .... .... 139 2,478 
SE NSE Cae 340 9,780 Dearborn se eeteees .. 59,009 5,267 
So. Manchester ........ 1,000 3,700 ; Detroit cece eeeeecee . 397,516 113,817 
Torrington ........... ie 7,160 4,523 Gladstone ............-. 900 800 
Willimantic ........... 1,500 zat Hancock ese enereees 600 
Florida: Hastings ...... .....-.. 300 
Orlando 25,000 Midland le kweiswenix ; 4,000 
Idaho: Mount Clemens ...... : 6,393 
NS FEC ee 600 1,000 : Niles sete seees 700 4,500 
SE SE aaa 4,300 oe seal South Haven .......... 2,735 ; 1,264 
eg eee 5,500 20,821 Minnesota: 
Lllinots: OR eee tole 176 
Bloomington .........- 2,600 5,350 73,000 Duluth — Pree oe 5,063 
ey lee eee 6,000 5,000 International Falls .... 2,280 
ea ap ee ein 7,060 stake Minneapolis 30,000 2,000 
ES ae 293 8,283 Misstssippt: 
OE eee pees 27,718 3,565 Jackson ..........00... ee 67,000 15,600 
eS eee aah 3,580 .... Missouri: 
Waukegan ............ asters 1,908 ss Jefferson City .......... re 6,000 
WEES “Seenies oxos> aed 100 =p Liberty Bos eas ensione 850 fess 
Indiana: oe rs 1,200 . 800 
°° Ee oe ee 720 2,550 pase Richmond ...........-. 700 
Columbia City ........ Ae 460 pie ee eer 7,286 172,867 422 
Connersville .........- 132 12,613 .... Montana: 
Knightstown .......... 1,100 ee ae BEINGS 200... sccvcees ee 9,137 5,042 
Lg. 5 <sn0'vicwsess ; 3 miles Bozeman ........++++-- 409 5,207 aah 
aD. .<0006405< 9:00 516 ee eee _Kalispel ......++...--- eeee 365 
RS ae ere iets 4,650 ooee Nebraska: 
Ri... ss0s.0cesie 60 11,964 ae Crete .........sseeeees rs0* 1.5 mi. 
Rushville .........- pete mere 1,289 ves Fremont bbs 6 weesens Ke 3,790 
West Lafayette ....... 292 9,293 oe Limoolm ...ccsccccccses yr 2.34 mi. 
lowa: _Plattsmouth ........... 500 
ee ee 48 17,270 pats N ew Hampshire: 
1 (eer 820 2,450 eae Claremont .........--- rr 1,063 
eee as 1,550 ae Keene Cercesscere , 8,797 
Council Bluffs ....... 1.34 mi. 3.36 mi. oes DE caw 45: weeps 1,200 558 os 
TSS Sag 738 14,883 ees . BUamchester jw wc ccc 167 13,214 4,499 
Marshalltown ......... 2,000 400 New Jersey: 
Mason City .......+-- 902 6,000 100 Belleville ............. — 4,463 
CREE i as che a awe 715 ah ai is 6c oorie sain sa 4,332 
eS . 4,340 a Hawthorne ............ 2,500 
fk eee 1,000 200 are Irvington wpe wien. o* 1,400 
eee 8,708 32,872 ce Madison ............-- 1,500 11,500 
Washington ........... 1,200 note ed os EE ac dacnulenes wee ne 6,820 
Kansas: Ridgewood Laibaipicsecaaa il 24,435 
CE bn co pe aes 400 300 ce Woodbury ingen aie —_— 4,000 
es eee eee 2,700 oat .... New Mexico: 
Kentucky: Raton Te ee 1,000 
Geel 8c ciabi ny cutie 1,800 ee New York: 
REE eee oe 97,455 49,407 0 ee 245 6,948 
Providenc® .......-+. a 2,500 inten Canton IESE ; 1,200 
Louisiana: EE < 0-6 shia soon és 1,400 
ee ee errr 5,000 22,250 Bde ESS Ee 72 14,653 1,038 
Maine: Haverstraw Hoeedbetet ws 9,000 
ee 2,425 2,850 at Herkimer .. biebecand st 18.5 mi. 
Maryland: Hoosick Falls ........ 10,000 0.5 mi. 
Frederick ........ bare 1,200 ee 14.500 NS Serre 641 300 
Washington Suburban San- Little Falls ....... na ve 1,449 
| TS 4,089 69,792 10,955 EY, . cs ian owes: : 23,574 
RE ee apiy: 9,500 eae EE vwcck sn aange's alld 356 
Massachusetts: NS bit vs wie-viren es ; 51,984 4,872 
EY iar ok sap oe oes 2,000 ions Utica Seca os we nn - 12,760 280 
eee 350 8,459 ll”. rae 490 ; 
EE eon bc trns-e eno ; 7,800 10,770 North Carolina: 
| RE Sea ae Papen 116 18,200 See High Point eee Tae 29,991 11,033 
lis lt ally apie ee aaa 1,627 one Rocky Mount ......... 4,267 10,975 ne 
ee 1,800 ite Winston-Salem ........ 3,300 44,500 3,600 
a REE Eee A 4,058 3,048 cae North Dakota: 
a er ‘ 8,628 rat a 7 Se ; ree 1,232 
a we 190 3,726 Seine Grand Forks ......... iaraea 4,523 
ae ; 0.3 mi. cee Ohio: 
New Bemter@ ........ 151 7,971 es Akron itbick Aone ce 11,880 - 175,450 34,280 
North Adams .. ...... ies 2,187.4 ee eS ee ee 500 ; 
I rs Son's ae ; 1,450 ON SS ae ee 
Sprimgetd .. ....5.... 497 35,018 23 Defiance pseen 288 2,600 
(Continued on page 50) 
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THE ALL~STEEL, ALL-PURPOSE, 


Outstanding performance! HERCULES the Roller is emancipating the 
contractor from the roller worries of the past. This remarkable tool— 
the result of many years of experience in building road-making machinery 
—is establishing records for fast and efficient work, 

low operating and maintenance costs, flexibility, 

mobility, power and ease of handling.  All-steel 

construction, three speeds in each direction, six cylin- 

der seven bearing crankshaft motor with 35% reserve 

THE HERCULES 

A Subsidiary of The 

MARION, 


I 











For latest catalogs—consult the classified INDUSTRIAL LITERATURE section, beginning on page 119 
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| 52 BALL AND ROLLER 
OFHERCULES > 
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Behe) 











LONG=SERVICE ROAD ROLLER 


power, ball and roller bearings throughout—fifty-two of them, all gears 
and clutches enclosed and running in a bath of oil, one lever for forward 
and reverse motions, seventeen hundred pound drawbar pull-—-the most 
powerful roller built. There isn’t a rolling job it won’t 
handle better, cheaper and faster. Introduced this 
year. and already specified by six State Highway 
Departments. Its on the biggest contracts this year. 
Sold by the leading Contractors’ Equipment Dealers. 


COMPANY 
Osgood Company 
OHIO 


. = sate 


TOLER WITH REY 








For latest catalogs—consult the classified INDUSTRIAL LITERATURE section, beginning on page 119 
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Under 6, 8, 10 and Over Under 6, 8, 10 and Over 

City and State 6-inch 12-inch 12-inch City and State 6-inch 12-inch 12-inc} 
hi . Washington (Continued) 

Ohio (Continued) SP Was cegaha vise 7 132,559 21,58 
East Cleveland ..... 445 17,336 I Nios va hy ede Sura $1 6,096 115,508 16,788 
ES oipica recs. reese mess Hives 6,730 Wisconsin: 

Gibsonburg .......... = cate 300 eee 348 3,636 me 
OIE 558 ooo. id srnsiivien 891 5,757 Clmtompiite ........... 648 Sieh a 
lee ge mene eo 1,960 684 eee 270 sexes . 
NO eee 3,500 pen Poeun Ge iac ........ 1,161 3,182 1,711 
Mingo Junction ........ aos 1,658 Pest WEeeen ......0. 381 3,049 

Montpelier ..... ~~ 300 none neers 3,768 

NS iis orien crite ae 3,500 800 800 Kaukauna ............ 2,736 

co OCLC EE ee 380 ee wes | on 16,860 708 
a. RE eee 1,000 Pe ee 200 7,739 1,320 
ee eee trre 13,800 5,000 NO ins cs. oven ea 3,932 ji 
Wilmington es 1.300 ie Milwaukee ............ sees 227,906 29,528 
Youngstown .......... 30 20,700 6,500 See 183 

Oklahoma: GE aera gna 65,926 1,12: 
WD iard goss aa , 1,400 Rhinelander ........... 500 3,200 
ne, SRE Er tee 2,200 =a Stevens Point .......... 58 8,574 
Pr renee 2,800 Watertown a S 148 3,844 

Oregon: EE eee roe 24,000 
Marshfield and North il Ra aE 102 12,706 

gS eae 2,500 10,000 Canada: 
pe eee ae 9,350 British Columbia, Vic- 

Pennsylvania: es oe 3,790 2,850 
PD occ ccidowiisis — 19,500 Manitoba: 

RN  nierd patie 2,535 375 WORE <2) | Wipe ees 20,179 154 
OS er ee 200 ae New Brunswick 

Serr eee ; 27,199 511 EE a F 2,760 

SS a ee eee 747 76 ra SS ere or 2,972 

I ea rer ee 1,000 ; Weoetetedk «........0.5 1,000 Lee 
rn eee wee 510 Ontario: ea 

eee 1,116 Cormtee Pi. .........- <é 2,027 

ee ere 300 400 Dunnville 980 

i ere 1,000 Guelph 3,000 1,500 

South Carolina: Kitchener 459 10,329 2,400 

ar eres 800 A ees 750 800 
Texas: Oshawa Sees — 10,595 
eS iy Bis age 1,000 Peterborough .......... 869 1,917 
Vermont: 0 ee eee 300 eee 
re 1,600 2,000 Prince Edward Island: 
er 1,900 : Charlottetown ......... 980 
rr wis 1,900 Quebec: 
OS re 384 1,563 Ne a 8 eagle Oe mae ae 400 300 . 
Virginia: RE oe ee 87,607 20,600 
Martinsville .......... 2,900 9,060 rapes Sherbrooke .........-.. 2,937 727 
SE ree 900 51,566 24 Saskatchewan: 

Washington: Ms. aid cde as 205 29,780 1,856 
SO re ror eee 3,000 10.000 
I ga sibeiieia tardies see 3,000 a—Includes all sizes of c.-i. pipe. 

ee _ 
Total Cast Iron Pipe in Use 
Under 6, 8, 10 and Over : Under 6, 8, 10 and Over 

City and State 6-inch 12-inch 12-inch City and State 6-inch 12-inch 12-inch 

Alabama: Indiana (Continued) 

Se 134,450 129,861 Se ear 63 miles. 

Arizona: eee 28,637 i 
INS, ai.5. %53) oes. alata eat 109,399 269,786 18,800 New Albany .........0- 23,500 169,000 15,000 

California: Peru ied devin Sulit s cosaie'e 65 140,925 
i eee 2 miles 25 miles. 2 miles. err rere 315,093 35,419 
Ae eg Gos: share 0:0 AERO 2,000 40,000 5s Mae Eh gins 3: 6.070 oee 34,599 72,909 1,500 
Serre 49,768 26,439 800 I as sy. ig cae 0d 25,000 20,000 
ES seg gs a.0: 9 dc0seves sed 22,359 1,300 i eee. vee 64,630 6,415 
ee 56,740 1,005,159 40,004 lowa: 

Colorado: Bariiagtem ........... 42,258 329,249 14,012 
ee wie 12.5 miles. 5,000 Carroll Pe ee 37,000 32,000 a 
ee ere 73,231 27,609 770 Council Bluffs 44.71 mi 68.64 mi. 7.35 mi. 
I aii ancien dune alors ‘ 13 milesa ne Creston ..... 18,000 3,000 6,000 
es treo dud 78,470 110,486 22,413 S| Ee ere 34,576 481,257 28,044 

Connecticut: a 5 miles 61 miles 
ee eee 60,000 , rr 68,460 Bois 
er 39,730 1,262,242 298,314 I od ig xod Ger a.d 45,000 27,000 . 
Eos tess 5: y <i 340 85,598 9,780 |) ere 40,702 873,053 71,384 
So. Manchester . 136,000 88,000 10.000 WOERINSIOR «0. coe.cs. 52,800 18,080 300 

Florida Kansas: 

OO 11,900 72,810 ‘ er re 119,952 111,892 11,082 

St. Petersburg «...0+.... 55,785 727,322 11,609 ee 15,200 240,000 ; 

Georgia: rrr ere 6,500 2,000 
OS ee ee 30,000 42,000 ee 40,000 9,000 

ldaho: Kentucky: 
ee ee ee 1,000 1,000 Ra eee 5,000 54,000 
Ear 31,680 35,680 eT ee 2,357,118 641,809 
OO er 4,300 ee ee 3,000 17, 

Lllinois: Loutsiana: 

Bloomington .......... 54,673 268,891 102,000 0 See 25,000 56,075 

Ce ree ener 6 miles. 50 miles. 10 miles. Maine: 

I a oes gcd acacous 2,000 3 miles. Sasi SR ee 61,200 190,000 75,000 

pe eee eee 56,910 30,678 a ree 18,093 10,063 ‘ 

J SERS a Ae 36,491 99,512 Maryland: 

GE. 5 Sastaeanenen 136,485 408,032 11,997 Cumberland ae 62,000 38,000 34,000 

eee een ee ees 58,200 33,800 Washington Suburban 

aR ee eter 8,338 492,216 25,366 Sanitary District 128,753 997,404 91,097 

NS ee ere 161,432 782,502 71,983 a. re 22,800 91,950 2,500 

rrr ‘ 100 miles. 3 miles. Massachusetts: 

Waukegan Bd Bier pheudsa 5,330 446,640 17,690 ee ee ere 8,938 282,611 

West Cifengoe ........- 9,039 70,896 es Beecnten .......06 631,208 129,443 

ME, co o.¥-caeas 24.8 _ 20,900 301,100 de cgi eae 72,477 161,289 30,133 

Indiana: SR See 3,000 9 miles. vies 

WE itor caida ae etwas 67,413 13,410 4,350 DE de. cp: eictcewe 26,617 427,043 20,009 

Cotemiia Clty ......5+. 35,013 28,379 rs OO See 44.17 miles. 3.55 miles. 

Commesevilie ......0000e 69,013 95,419 New Bedford ......... 8,832 840,719 201,131 

Ee ee 28,900 2,000 | ee 272,4595 o- 

Knightstown .......... 22,000 8,300 3 a eee es 21,934 97,595 
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Under 
city and State 6-inch 
Massachusetts (Continued) 

ee Oe eee 21,990 
Springfield ............ 62,991 
eS eee 19,887 
ee 113,686 
Tiseee PUD 6. wwvcc es 37,698 
Waltham nae 
Ds ic ae eau a 
Whitinsville .......... 19,445 
Williamstown ......... 21,955 
| 29,179 
OO EE ree 67,294 
Michigan: 
CS Asa hatsrnainsiess 73,760 
eS a ee 55,149 
ee ee 644,028 
a PSE eres ye 
ve SEE 8,000 
eS eer 16,368 
Mt. Clemens ..... ult 
We eveusewewein 76,283 
ile oi oe sc cae sew 12,000 
yon. 655 kesig mre 6 miles 
re 44,390 
Minnesota: 
SE Bios SOAS eos 9,000 
CY on pcir<d cohen 6,308 
RS ere ree 13,048 
a Ran res 52,000 
eS Seer 200 
MMMOERGES «nn. 00600 
eee 4 miles. 
Mississippi: 
oer ee 40,000 
EE a dc vacwadcnan 21,900 
WEES cess aka y en 5.6 miles 
Missouri: 
CER So aan ueeas 30,000 
I ee ais is ale 8 miles 
JeHovreem City .......5.. 3,827 
AE - S-éswwwscnws' 54,141 
gS Ea ee 375,250 
WO acne desesae 56,000 
Montana: 
Ser eee re 38,430 
30zeman 25,600 
Kalispell 4,213 
Nebraska: 
a 126,720 
Lincoln ‘ 
Platesmeeth «o.oo c es 1,839 
New Hampshire: 
Claremont ........ 
DON as. ewan acewan 63,772 
Manchester ..:.......- 24,555 
er ee ’ 
8 kin cae iwiin 6,590 
New Jersey: 
Selleville ........ pias ea 
Bridgeton ere 
Merchantville an 
Pensauken .......... 31,465 
GR BE hs ck ewes 26,016 
a ae 2,500 
Irvington 38,200 
| RE yas 129,800 
DR ks a vxaseens 2,900 
CECT Er Pon 
ll, ear 
New Mexico: 
SE are aacekne 1,600 
are ee 4 miles. 
TS kno ce wsavces 45,400 
New York: 
ee. re 66,976 
a rere 15,400 
Elmira 20.439 
re 4 miles 
eee er 44,030 
Hudson 8 miles 
DOI os wn et vsceeet 55,000 
Serre 29.100 
D.C. wah acaneks 25,000 
ee 21.722 
a ee 51,852 
ee Ee 24,900 
Syracuse Ps loa hee 
eee rrr |. 
ee 20,910 
North Carolina: 
Hign Peet ....... 50,000 
Fe ee 
Rocky Mount 36.145 
Wile kc. 5a sss 28.740 
Winston-Salem ........ 66,000 
Vorth Dakota: 
<<... mee eae 20.083 
Grand Forks .......... 4,940 
Ohio: 
NE ei ide iene 290,140 
Barnesville ............ 4,500 
CONE occ sen s5 de 23.703 
Re oS in oc 10,000 
East Cleveland ....... 13,677 
eee 26.0 mi 
oo aaa 31,600 
ng REE re 14,444 
WOE ~ sa pea bawascnces 18,500 





6, 8, 10 and 
12-inch 


22,015 
1,111,092 
146,013 
142,861 
51,960 
83.35 mileséd 
149,850 
63,195 
88,115 
148,034 
1,054,113 


70,868 
915,688 
11,878,226 
9.8 miles.c 

60,000 
81,312 
211,200 
83,042 
14,600 

12 miles 
55,241 


1 mile. 


110,000 
410,000 
18.5 miles. 


35,531 

2 miles. 
130,680 
21,260 

.. 1,661,670 
87,700 


182,567 
97,000 
78,700 


54,440 
215.6 miles. 
47,515 


115,001d 
20,706 
756,512 
8 miles. 
106,376 


262,878 
162,307 


423,120 
82,525 


292,800 
65,460 

41,581 
441,925 
33-1/3 miles. 


20,000 
6 miles. 


16,900 


506,562 
70.300 
607.347 
8 miles 
78,130 
7 miles. 
51,000 
76,070 
930 


40,467 


399.000 
43.5 mi. 
147,506 
207.490 
762,505 


308.995 
139,833 


2,281,000 
15 mi. 
117.306 
113.000 
274.307 
40.7 mi. 
11,480 
24,491 
92,380 
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Over 
12-inch 


13,450 
198,069 


3,721 
28,115 
7,798 
409,301 
325 
49,935 
1,450,000 
3,168 
11,748 


2 miles. 
4,974 


106,666 
6,000 
556,000 
500 


57,600 
0.2 miles. 


136,750 
2,386 
8,800 
5,860 


2 
1 


8,674 
108,817 


730 
18,907 


9,300 


18,068 


97,798 


41,887 


18 miles. 
4.100 
18.962 
23,760 


238,370 


258,400 


2.189 
7,000 
30,665 
11.4 mi. 


City and State 
Ohio (Continued) 
Lancaster 
DNs cana cenews ene a9 
Mingo Junction ........ 
Newark 
Orrville 
Sylvania 
>See 
Wellsville 
Wilmington 
Youngstown 
Oklahoma: 
ae 
Mangum 
Newkirk 
Oregon: 
Marshfield and 
North Bend ..... ewes s 
ih ES See 
Pennsylvania: 
Allentown 
Beaver 
Bethlehem 
Catasauqua 
Clearfield 
Danville outa 
Duquesne i wen ae 
Ellwood City 
Emporium 
Ford City 
Hamburg 
Huntingdon 
McDonald 
Mt. Union 
Phoenixville 
Wellsboro 
So. Carolina: 
Darlington ..... 
Easley 
Vermont: 
Brattleboro 
Montpelier 
Winooski 
Virginia: 
Lexington 
Martinsville 
Richmond 
Washington: 
Aberdeen 
Dayton 
Pullman 
Seattle 
Tacoma 
West Virginia: 
Weston 
Wisconsin: 
Beaver Dam 
Clintonville 
Edgerton 
Fond du Lac ....... 
Fort Atkinson ...... 
Jefferson hae ce 
Kaukauna 
Kenosha 
LaCrosse ... 
Menasha 
Milwaukee 
Plymouth 
Racine 
Rhinelander 
Two Rivers 
Watertown 
Waukesha 
Wausau 
Canada: 
British Columbia: 
Penticton 
Manitoba: 
Winnipeg 
New Brunswick: 
Fredericton 
Moncton 
Woodstock 
Ontario: 
Carleton PI. 
Dunnville 
Guelph 
Kitchener 
Orilla 
Oshawa a 
Owen Sound 
Peterborough 
Stratford ; 
Prince Edward Island: 
Charlottetown ......... 
Quebec: 
Levis 
Montreal 
St. Lambert .. 
Sherbrooke 
Saskatchewan: 
Regina 


a—lInclude 4 in. pipe. 
10 in. pipe. 
48 in. pipe. 
in. pipe. 


Under 
6-inch 


79,898 


3.06 mi. 


40,763 


. 4mi. 
. 14 mi. 
38,100 


151,536 
0 


’ 


96,832 
12 mi. 


6,400 
79,303 

2 mi. 
52,500 


" 19,760 


20,650 


2,000 
28,454 
8 mi. 
16,000 
30,254 


4,083 
1,000 


47,340 
21,120 


43,550 
39,000 


', 321,545 


15 mi. 


94,936 
56,000 
25,061 


24,382 
60,507 
51,545 
38,873 
10,067 
34,569 
1,500 
16,214 
40,686 
46,820 
701,185 
26,500 
33,981 
29,616 
3,400 
42,694 


70,000 
65,392 


14,100 
33,819 
25,000 


29.000 
111,000 
76.069 
48.760 
81.887 
2,000 
136.651 
32,891 


19,676 
23,063 


7,379 
33,186 


925 


4—Includes all sizes. c—Includes 4 in. to 
e—Includes 6 in. to 


d—Includes over 12 in. diameter. 
g—lIncludes 4 in. to 16 


f—Includes 3 in. to 16 in. pipe. 


(Continued on page 54) 


6, 8, 10 and 
12-inch 


102,904 
125 6 

5.12 mi. 
89.25 mi. f 
54,140 
10,000 
120,224 
22,500 
30,000 
1,721,737 


8 mi. 
2 mi. 
33,000 


114,371 
13,000 


608,509 


3 mi. 

110.7 mi. d 
24,239 
61,336 

2 mi. 
57,750 
39.5 mi. g 


51,4794 


47,814 
12 mi. 
88,000 
30,611 


47,875 
56,000 


46,950 
141,4504 
32,894 


1,400,894 


35 mi. 


3,245,418 
836,886 


16,000 


10.816 
53,8485 
22,713 
235,091 
42,626 
22,910 
78,929 
517,648 
394,033 
108,482 
4,032,156 
16,832 
24,176 
96,950 
83,145 
141,020 
310,000 
205,346 


12,000 
1,424,064 


70,400 
135,512 
18,000 


17,066 
8,000 
119.394 
218.777 
59.800 
160.643 
45 mi. 
110.713 
174,025 


89,275 


51,023 
413,615 
116.876 
128,673 


68.1 mi. 








51 








Over 
12-inch 


4,225 
















































































7,254 
7,400 


77,430 


1,824 


525 
7,550 


1,300 


99,923 
3 mi. 


418,146 
128,554 


11,437 

120 
40,009 
41,362 


472,735 


200 


3,423 
12,000 


111,924 


46.319 
1,000 


3,150 
3.688 
2,700 
9,960 
1,200 
21,592 


15,768 


700 
3,998,000 


55,611 
6.0 mi. 
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CLETRAC 20 . . $1575 
CLETRAC 30. . . 2475 
CLETRAC 40 . , - + 3685 
CLETRAC 80-60 : + re 
CLEIRAC 100... =... 7500 


All Prices F. O. B. Factory 








For latest catalogs—consult the classified INDUSTRIAL LITERATURE section, beginning on page 119 
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Thousand Hours 


of Heavy Work 





-and no time 
lost for 
repairs 


; months ago Platte County, Mo., added a 
Cletrac to the county’s equipment. It was a Cletrac “40” 
— famous for power and dependability. One of its first jobs 
was grading and dragging 120 miles of roadway. Within 
one year’s time this rugged Cletrac rolled up a total of 2000 
working hours—and no time lost for repairs! 


Such performance is typical of Cletracs. Inbuilt stamina is 
one of their strongest characteristics. They have proved 
their ability to stay on the job day after day and month 
after month— to keep going without loss of time for adjust- 
ments or repairs. That is the kind of service Cletracs are 
giving to thousands of satisfied users. 


Whatever the class of work there is a Cletrac size and model 
to handle it—better and at lower cost! Five units to choose 
from, with a power range from 20 to 100 


h. p. See the Cletrac distributor near . 
you or write direct to us for literature. { latcle 


Crawler Tractors 


THE CLEVELAND TRACTOR CO. 


19322 Euclid Avenue CLEVELAND, OHIO 


For latest catalogs—consult the classified INDUSTRIAL LITERATURE section, beginning on page 119 
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City and State 
Arizona: 
Tucson 
California: 
Redlands 
Sacramento 
Colorado: 
Alamosa 
Montrose 
Trinidad 
Delaware: 
Wilmington 
daho: 
Caldwell 
lndiana: 
New Albany 
Sullivan 
Kansas: 
Coffeyville 
Kansas City 
Mulberry 
Maryland: 
Washington Suburban 
Sani. Dist. 
Massachusetts: 
Boston . 
New Bedford 
Springfield 
Worcester 
Michigan: 
Detroit 
Midland 
Monroe 
Petoskey Freee ert 
Royal Oak .... 
Minnesota: 
Duluth 
Minneapolis 
Missourt: 
Clinton 


Under 12 diam. 
Laid in Total in 
1929 use 


9,859 145,914 


89,347 
16 mi. 


14 mi. 
65,221 


3,000 
1,536 


10,560 


30,000 
5,000 


20,000 
35,916 


13,415 455,781 


500 
1 mi. 


718 





Laid in 


430 


1,200 
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Steel Mains* 


12” diam. and Over 


Total in 
use 


248,530 
85,468 


151,031 


9,350 


42,381 
107,244 


205,000 


32,781 
24,000 








Montana: 
Bozeman 
Kalispel 
Ronan 

New Jersey: 
Kearny 
Newark 
Wanaque 

New Mexico: 


New Vork City 
Utica ; 

Ohio: 
Akron 
Cleveland 
Defiance 
Elyria 
Huron .. 
Youngstown 


Corvallis 
Newberg 
Pennsylvania: 
Erie ... 
Pittsburgh 
Philadelphia 
Washington: 
Aberdeen 
Dayton 
Seattle 
Tacoma 
Canada: 
Ontario: 
Carleton Place 
Quebec: 
Montreal 








Under 12 diam. 


Laid in Total in Laid in 
1929 use 1929 
100 
19,706 
4 mi. 
1,460 
25,400 
174,800 
25,000 
35,730 
26,400 
6,500 
4,898 
81,800 
98,251 
18,000 
10 mi. 
8,000 
1,100 
1,200 
2,000 2 mi 
1,000 59,150 a 
448 4,348 114 
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12” diam. and Over 


Total in 
use 


12,800 


121,000 


4.5 mi 


4,934 


4 mi 
57,473 
53,035 

2,805 
61,900 





City and State 


Lodi, Calif. 
Oxnard, Calif. 

Redlands, Calif. 
Alamosa, Colo. 


So. Manchester, Conn. .. 


St. Petersburg, Fla. 
Twin Falls, Ida. 
Hillsboro, Ill. .... 
Lincoln, II. 

Mt. 
Quincy, Ill. 
New Albany, Ind. 
Carroll, la. 
Washington, Ia. 
Columbus, Kans. 
Rayne, La. . 
Van Buren, Me 
Salisbury, Md. 
Dracut, Mass. 
Framingham, Mass. 
Webster, Mass. 
Winthrop, Mass. 
Worcester, Mass. .... 
Jackson, Miss. 
Natchez, Miss. 
De Soto, Mo. 
Jefferson City, Mo. 
Liberty, Mo. 
Plattsmouth, 
Bridgeton, N 
Irvington, N. J. . 
Tucumcari, N. M. 
Dansville, N. Y. 
Elmira, N. Y. 
Waterford, N. Y. 
Winston-Salem, N. 
Conneaut, O. 
Mingo Junction, O. 
Orrville, O. 
Wellsville, O. 
Bend, Ore. 
Newberg, Ore. 
Clearfield, Pa. 
Darlington, S. C. 
Montpelier, Vt. 
i, See 
“errtinsville, Va. 
Aberdeen, Wash. 
Pullman, Wash. 
Seattle, Wash. a 
Tacoma, Wash. 





*Some pipe reported as wrought iron may be steel; 
them may include services although ‘ 
a—Some of these are steel. 


Wrought Iron 


Olive, Tll......... , 


Sell to ‘o” 


Neb.. Colas 


2” to 4” 
Qu to 6” 





Laid in 1929 
Size 


2” ‘1,000 
1%"to4” 4,721 


4,368 


"500 
15,000 
6,500 


mit to 2” 12,000 
1,000 


14%” 500 


601 
4 300 

a 20,000 
1%” to 2” 10,000 


32,482 
920 


Pipe* 





Length 


‘street mains” 





Total in Use 


Size 
tid 
on” 


1” to 12” 
Va 


: hd to a” 
r t68° 
%’’ to 3” 
ape 
2” to 14” 
3%" to 2" 


1” to 1%” 
1” to 2” 
“a0 

14%” to 2” 
” 


2’’ to 4” 
y to eG” 


Length 


665,798 


400 
43,753 
2,000 
10,295 
38,000 
10,000 
5,000 


10,101 
29,000 
6 mi. 


11 mi. 
5,164 
5,056 
0.3 mi. 
2 mi. 
46,815 


44, 956 


596, 287 
175,380 


and some of 


only were asked for. 





City and State 


Trmidad, Colo. ....... 
So. Manchester, Conn... 
Burley, Ida. 
Caldwell, 
Delphi, Ind. 
Sullivan, Ind. . 
Wash. Sub. San. Dist... 


Billings, Mont. 
Kalispell, Mont. ...... 
Utica, ¥. 


Winston-Salem, N. C. 
Newberg, Ore. 
Aberdeen, Wash. 
Pullman, Wash. 
Snohomish, Wash. 
Tacoma, Wash. 


Hartford, Conn. 


Cumberland, Md. 
Claremont, N. H. 


Spencer, Mass. 
Springfield, Mass. 
Winthrop, Mass. 


Hoosic Falls, N. Y..... 


Duluth, Minn. 
Billings, Mont. 


Hartford, 7 
Utica, N. 


Orlando, Fla. ert ig 
Johnston City, Ill...... 
Whiting, Ind. 
Oak Bluffs, Mass. 
Duluth, Minn. 
St. Louis, Mo. 
Lancaster, O. 
Dayton, Wash. : 
Fond du Lac, Wis. 
Kenosha, Wis. 
Oshawa, Ont., 


Can. 





Other Kinds of Pipe 


Total in Use 
Length 


4” & 6" 


Laid in 1929 
Size Length 


Wood 


Size 


a”. 24”, 30” 
18 8” 

4” to 10” 
4” 

6” 

12” 

4’, 6”, 8” 
6’’ to 24” 
6” to 18” 
12’”’ to 24” 
30” to 36” 
10” 

4’’ to 28” 
6” 


8,000 a 
2” to 24” 
Concr ie 

42” 5,300 42” 

30” 

48” 

36” 

eae baci 4’’ to 24” 
Cement Lined 

4” to 12” 

2” to 4” 


Cement Lined Sheet Iron 


Kalamein 
4” to 12” 
Rg ee 8” 
Vitrified Pipe 
Te Pech 4” to 24” 
Galvanized Iron 


& under 16,000 


44 600 2” 
_ 218 1’’ & 2” 
es géiers 1°’ to 2” 
1” to Y 





52,616 
23,000 
7 mi. 
18,000 
3 Mi. 
40,000 
38,525 
18,045 
18,376 
727 
20,000 
2.5 Mi. 
31 Mi. 
1,000 


445,000 


5,300 
15,581 
4,646 
45,000 
94,681 


27,194 
31,737 
3,496 


4,000 


4,596 
2,056 


16,700 
21,758 


1,000 
3,250 
17,604 
345 
855,730 
8,608 
12,910 
25,722 
18,479 
4,873 
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At ALBANY—the world’s largest cast iron water 
main installation is nearing completion 
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Fairchild Aerial Surveys, Inc. 


HE CITY OF ALBANY, NEW YORK, is building a remarkable new water 

i supply system. The main supply line consists of a conduit 48 inches in 
diameter and 20 miles long—built entirely of cast iron pipe. Large diam- 

eter cast iron pipe was specified for this giant project because of its known 
record of durability. Cast iron pipe lasts for centuries and there is a definite 
reason for its long life. Water and gas mains of ferrous metal (iron and steel) 
with the exception of cast iron disintegrate from rust. Cast iron pipe is the only fer- 
rous metal pipe practicable for underground mains which rust will not destroy. 


The efficiency and economy of large diameter cast iron mains has always 
been recognized by engineers and city officials—never more so than today. 
Last year more large diameter cast iron pipe was produced than in any previous 
year and the production curve is constantly rising. 

If you, Mr. Engineer, or you, Mr. City Official, are in any doubt regarding 
the kind of pipe to put down for any water, gas or sewer job, we shall appre- 
ciate an opportunity to place all the facts and figures before you. Address The 
Cast Iron Pipe Research Association, Thomas F. Wolfe, Research Engineer, 
309 People’s Gas Building, Chicago. Cast iron pipe bearing the “Q-check” trade 
mark is obtainable from the following leading pipe founders: Alabama Pipe 
Company, Anniston, Ala; American Cast Iron Pipe Company, Birmingham, Ala.; 
James B. Clow & Sons, 219 N. Talman Avenue, Chicago, IIl.; Donaldson Iron 
i ; , Company, Emaus, Pa.; Glamorgan Pipe and Foundry Company, Lynchburg, 

page wis gts se Va.; Lynchburg Foundry Company, Lynchburg, Va.; National Cast Iron Pipe 
great cast iron supply line. ” i A x 
Company, Birmingham, Ala.; United States Pipe and Foundry Company, Bur- 


Py casr mon] lington, N. J.; Warren Foundry and Pipe Company, 11 Broadway, New York. 
The “Q-check” symbol shown above has 
St CAST IRON PIPE 
Cast Iron Pipe Research Association. 


For latest catalogs—consult the classified INDUSTRIAL LITERATURE section, beginning on page 119 


















Acquisition, Maintenance and Operation of 
Airports by Municipalities 





Decisions by the state courts as to power of municipalities to incur in- 
debtedness for such purposes. Airports included as a public purpose. 





sions have been handed down by various state 

courts regarding the acquisition of land for 
airports or landing fields for aircraft, and the estab- 
lishment, maintenance and operation of them by 
municipalities, either within or without the municipal 
limits. The proceedings have usually been instituted 
to challenge the validity of bond issues on the ground 
of lack of statutory authority in the municipality to 
incur indebtedness for such a purpose. 

The Air Commerce Act of 1926 provided that civil 
airports should not be owned or operated by the fed- 
eral government, thus leaving that field for the munic- 
ipalities or for private enterprise. The authority of 
the municipalities in the matter must rest on state 
statutes or city charters. So far the statutes under 
which such authority has been claimed have been held 
constitutional where their constitutionality has been 
challenged ; and their provisions have been held broad 
enough to cover the establishment and operation of 
municipal airports. In these cases a municipal airport 
has been held to be a “public purpose,” a “public 
utility,’’ a “‘city purpose” or “municipal purpose,” and 
to be embraced within a provision for “park pur- 
poses.” And in various cases the courts have empha- 
sized the expedience and importance of the establish- 
ment of airports by municipalities. 

The various decisions are set forth here in their 
chronological order. 

Power to Issue Bonds 

In a proceeding against the city of Cleveland, 
Ohio, it was claimed that the Ohio Constitution does 
not permit the city of Cleveland to issue bonds for 
the purpose of paying for land acquired or to be ac- 
quired by it, outside of the limits of the city, for a 
landing field for aircraft, and for improving the land 
so acquired. 

The ordinance providing for the issue was passed as 
an emergency ordinance in the manner required by the 
city charter, and its emergency character was therein 
declared and set forth by the council. There was 
shown no challenge thereof by any proceeding to in- 
stitute a referendum or otherwise until the bringing 
of this suit, which was subsequent to the time allowed 
for instituting a referendum. Therefore the court 
considered the ordinance effective immediately upon its 
passage, and refused to inquire into its emergency 
character, determined by the council. State ex. rel. 
Hile v. City of Cleveland, 26 Ohio Court of Appeals, 
265, 160 N. E. 241 (1927). 

On the question of the authority of the city to pass 
the ordinance, the court quoted section 3, article XVIII 
of the State Constitution, to the effect that all munici- 
palities of the state have authority to exercise all 
powers of local self-government, and section 4 of said 
article, under which any municipality may acquire, 
construct, own, lease, and operate, within or without 
its limits, any public utility the products or services 


WV sce ts the past three years important deci- 





By John Simpson 


of which are, or are to be, supplied to the municipality 
or its inhabitants. 

If there is any doubt, the court said, as to the author- 
ity of the city, by these constitutional provisions, to 
acquire, own and operate an air landing field, as con- 
templated by the ordinance under consideration, then 
all doubt must be removed by paragraph 15 of section 
3677, Ohio General Code, and paragraph 29 of section 
3939 of that Code, in which paragraphs express au- 
thority is conferred upon the municipalities of the state 
to do the things contemplated by the ordinance, “which 
authority to confer such power the Legislature no 
doubt has, unless prohibited by some provision of the 
Constitution, which prohibition we are unable to find.” 

Section 3677, par. 15 gives municipalities power to 
appropriate real estate for establishing landing fields, 
either within or without the limits of a municipality, 
for air craft and transportation terminals and for 
rights of way for highways and railroads to connect 
same with main highways or railroad lines, all of 
which are thereby declared to be public purposes. 
Section 3939, par. 29, authorizes the issue of bonds 
for such purposes, and for equipping the property with 
structures necessary or appropriate therefor. 

Airport a Park Purpose 

The question in the case of City of Wichita v. Clapp 
(January 7, 1928) 125 Kan. 100, 263 Pac. 12, was 
whether a city having by statute power to acquire, by 
purchase, gift, condemnation or otherwise, land 
deemed necessary for public parks outside of the cor- 
porate limits of the city and within five miles thereof 
(Kansas Laws of 1927, ch. 117) could acquire such 
property under the statute where 70 per cent of the 
ground was to be devoted to the maintenance of an 
airport or landing field. In other words whether park 
purposes may include an airport or landing place for 
airplanes. 

“Under various authorities,’ the court said, “the 
expression ‘park purposes’ has been held to include 
a race track, bridle trails, boating, bathing, refresh- 
ment and lunch stands, providing bathing suits, towels 
and rooms for bathers, dressing pavilion, waiting room 
for street cars, refreshment and shelter room for the 
public, grandstand, ball games, baseball diamond, race 
meets, tennis courts, croquet grounds, children’s play- 
grounds, hotels, restaurants, museums, art galleries, 
zoological and botanical gardens, conservatories, and 
many other recreational and educational facilities.” 

After reviewing several of these decisions the court 
emphasized the desirability of the possession of air- 
ports by municipalities as follows: 

“The last few years have witnessed a remarkable 
development of aviation in all lines. In a pamphlet 
on airport construction, issued by the aeronautics 
branch of the United States Department of Com- 
merce, it is said: ‘The commercial value of an airport 
is not its only consideration. It has an important value 

(Continued on page 84) 
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Departments Have Purchased 
New FWD Trucks... 





Most states have used Governe 
ment allotted FWD’s. This 
statement refers only to those 
departments which have pur- 
chased new equipment. 


Bb Napcoonnige ay state highway depart- 
ments and five Canadian provincial 
highway departments 


<ins 
ee UABOS Saas espana se be 





tinual improvement has resulted in a truck 
which meets the present demand of pro- 





have purchased FWD 
trucks. These trucks are 
used for general haul- 
ing, and such “extra 
work” as snow removal 
and pulling graders, 


scrapers and drags. 


The 1930 FWD is mod- 
ern in every respect. 





Twenty years of con- 












BACKED BY NATION 





For latest catalogs—consult the classified INDUSTRIAL LITERATURE section, beginning on page 119 





gressive truck opera- 
tors. Power, speed, 
traction —they are all 
embodied in this good- 
looking, four-wheel 
drive truck. Write for 
literature today. 


THE FOUR WHEEL 
DRIVE AUTO CO. 


Clintonville Wisconsin 
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Hydraulic Fill Construction at Cobble 
Mountain Dam 
(Continued from page 21) 


mines the limit of the core and should be maintained 
at the predetermined distance from the center line for 
each elevation. This is being done; if the core pool 
pump is for any reason unable to keep the pool down 
to the required elevation, the sluicing is interrupted 
until it catches up. Thus our beach is always very 
stable and the core satisfies the specifications. 

In order to insure a good bond between the beach 
and the sides of the gorge, the ledge on the side slopes 
within the maximum core limits is always cleaned and 
exposed, the stripping monitor in the core pool sluic- 
ing the soil cover on the slopes and delivering it out- 
side the core pool limits. 

One of the most disappointing features of this job 
was the wear of the pipes, which may have been due 
to the material carried rather than to the pipes them- 
selves. The larger the material and the heavier it is, 
the more quickly the pipes will wear out; also steep 
slopes and high velocities increase the rate of wear. 
We almost wore out our mud line completely with 
about 125,000 yards. The life of a mud pipe will 
vary from 100,000 yards to about 2,000,000 yards, de- 
pending upon the kind of material and the other fac- 
tors named above. Sand and clay will result in maxi- 
mum life. We learned that the bends and breeches 
were the quickest to go, and that heavy rubber lining 
in them would delay the wear of the metal. Evidently 


the shock-absorbing nature of the rubber can resist 
the impact of the particles in the pipe more than the 


metal itself. Another discovery made was that the 
higher the per cent of load carried (as compared with 
the amount of transporting water) the longer will be 
the life of the pipe. However, there is a limit to this, 
say, perhaps 25 per cent load by weight. 

The pipes do not all fail at the same time, neither do 
they have a uniform wear and tear. Local defects in 
the metal and also in the joints will give away first. 
Those places are immediately repaired in the field. 
The bottom of a pipe line wears out the quickest, and 
the pipes are turned one-quarter of a revolution as 
the necessity -requires, until there has been a complete 
wear of the entire shell of the pipe. 

The Plant 

Winston & Co., of Kingston, N. Y., which has the 
contract for the dam, used last year, for hydraulic 
operations, three pumps floating in the intake pool, 
which supply the water for the hydraulic nozzles; a 
pump floating in the core pool, which pumps from this 
into the intake pool; all electrically operated, and sup- 
ported by pontoons. The main water line is 4,000 
feet long, 28 in. diameter; line to the “giants,” 3,000 
feet, 18 in. diameter; mud line, 5,500 feet, 20 in. 
diameter. There are six hydraulic giants at the pit, 
and a stripping monitor mounted on a small float in 
the core pool. Four transformers reduce the power 
line voltage to 2,200 for the pumps. 

For various reasons we had a very short working 
season in 1929, and only 125,000 yards were placed. 
This was enough, however, to show that additional 
equipment would be necessary for finishing the work 
in 1930, and the contractor added 1,000 feet of 28 in. 
pipe, 6,000 feet of 20 in. pipe, 3,000 feet of 18 in. 
pipe and two 14,000 g.p.m. pumps. Details of this 
plant are given at the end of the article, with itemized 
costs. The total cost has been $160,000. 

We have a total of 1,330,000 yards to be placed, 
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and the cost of plant therefore averages a little over 
12 cents per yard. The power consumption is 7% k.w 
h. per yard and the price is 1.6 cents per k.w.h.; giv- 
ing a power cost of about 12 cents per yard. The 
labor will not cost more than about 12 cents per yard. 
This gives the total cost to the contractor of about 36 
cents per yard. The contract price is 50 cents, appar- 
ently leaving 14 cents per yard, or 28 per cent of the 
unit price, to cover all overhead and profit. This 
was the lowest of eight bids for this job received from 
contractors accustomed to this class of work, the aver- 
age of all of which was about 70 cents. 
Note on Borrow Pits 

The quality, quantity, elevation and location of a 
borrow pit are each of great importance. Above all, 
the deposit should contain suitable material, not only 
the right kind in regard to physical and chemical 
properties but also in its gradation. Perhaps an illus- 
tration will show the requirements of a borrow pit 
material. Our core is about 20 per cent of the total 
volume of the dam exclusive of the rock toes, and it is 
required that 10 per cent of the core must be less than 
0.01 mm. Therefore, theoretically the borrow pit 
must contain at least 2 per cent of such material. As- 
suming, however, that there will be half as many fines 
lost by the core pool discharge pipe and by being 
caught in the beaches, our material in the pit must 
contain at least 3 per cent under 0.01 mm. If the in- 
vestigations in the laboratory show that there is not 
a sufficient number of fines, it will mean that either 
the pit must be abandoned or a proportionate amount 
of necessary fines must be added during the sluicing 
operations to comply with the specifications. On the 
other hand, if the borrow pit contains more fine ma- 
terial than required (for instance instead of having 
three it has six per cent), it will mean that some 10 
per cent of the total volume of the borrow will have 
to be wasted. 

Waste of this excess of fines involves great expense 
and sometimes is not easy. Very seldom is it found 
that a pit will entirely satisfy the particular require- 
ments of a core. We had the case in both extremes. 
We had borrow pits which did not contain enough 
fines, and looked further around and found pits that 
had too many fines. 

In making the preliminary studies on the borrow 
pits while determining the per cent of fineness and 
getting out the gradation curve, one must take care to 
have a representative sample of the pit; and the gra- 
dation curve must show the material that will be car- 
ried over to the dam, and should not include the large 
stones screened out by the grizzly. 

The quantity of the deposit must be more than suf- 
ficient to build the dam. In estimating a deposit, the 
top few feet, depending on the conditions of the bor- 
row area, should be neglected. There is always waste, 
and there will be considerable boulders and cobbles 
left in the bottom of the pit, although the shoulders 
should have as many as possible of these cobbles to 
make them drain and solidify more rapidly. 

It is desirable to have the face of a borrow pit just 
as high as possible, provided the bottom of the pit 
will be left on the required grade. Clearing and 
grubbing expense will be the same over an area, no 
matter what the depth of borrow material; and again 
if you are in a shallow borrow pit you will be spread- 
ing out with your pit lines and monitors all over the 
area. In shallow borrow pits, often the surface of 
the ledge does not lie parallel to that of the ground, 
and projecting rocks here and there will always cause 
trouble, hindering the flow of excavated material to 
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Four Dorr Traction Clarifiers in the Howard Bend Plant, St. Louis. 
L. A. Day, Water Commissioner, E. E. Easterday, Designing Engineer 


At the A. W. W. A. Convention— 


You Will See Dorr Clarifiers in St. Louis’ 
New Water Treatment Plant 


F you are planning on attending the convention of 
the American Water Works Association in St. Louis, 
you will undoubtedly see the Dorr Traction Clarifiers, 
which are used for primary and secondary sedimen- 
tation, in the Howard Bend water treatment plant. 


However, it is not necessary to go to St. Louis to see 
these continuously cleaned sedimentation basins. Visit 
any recently built or currently building water treatment 
plant in the U. S. or Canada and you are almost sure 
to find Dorr Clarifiers on the job. The small illustra- 


tions show some of these installations. 


Ask our nearest office for a copy of 
the new edition of our booklet, ““Mod- 
dern Sanitary Engineering Practice” 
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the head box. On the other hand, with a deep borrow 
pit it is possible to excavate just to the required line of 
grade, perhaps even without going down to the bot- 
tom of the desposits. 

The nearer the location of borrow pit to the dam, 
the better it is. Excess height for the pit is not essen- 
tial. One that will give say 5 to 6 per cent grade to 
the mud line will be sufficient. If the height of the 
pit is such that gravity flow will be impossible, booster 
pumps will be required to force the material through 
the pipes. 

The work is being done by the Board of Water 
Commissioners of the City of Springfield, of which 
E. E. Lochridge is chief engineer. Hazen and Everett 
of New York, are consulting engineers, and the writer 
is division engineer in charge of the work. 


Details and Cost of the Plant 


Supply Pumps:—Allis-Chalmers, Type 8F, size 20 in. x 18 
in., 900 r.p.m., 16,000 g.p.m. against a head of 150 feet or 
14,000 g.p.m. against a head of 160 feet. Synchronous motor, 
675 h. p., 504 k.w., power factor 100, 2200 volts, 138 amps. 
Three at $6,529. 80 BS re are Ter rer ee ee $19,589.40 
Pe: Ge ics. skdnasndebisienaeeesueesow 13,486.00 

Core Pool Pump:—Allis-Chalmers, Type L.S., size 20 in. x 
20 in., 720 r.pm., 16,000 g.p.m. against head of 60 feet or 
14,000 g.p.m. against a head of 70 feet. Synchronous motor, 
260 h.p., 194 k.w., power factor 100, 2200 volts, 54.6 amps. 


UN ag ais ear a iain Widener we Geisler eae Oi $4,985.00 
The total plant efficiency is 84%. 

TWD VACUUM PUMD PARES. oo cccccccccesccccoves 548.00 

Miscellaneous tools for pumps..........eeeeeeeees 219.99 


Pontoons:—For supply pumps: Five water-tight drums 
about |% in. thick, 48 in. diam., 26 ft. long, supporting supply 
pool pumps and 12 ft. x 24 ft. x 12 ft. house. Total weight 
pontoons, 10 tons; net flotation capacity, 40 tons. 


Ey BON) BUN 004000 65s cbc cees evans $1,755.99 
DE OOGE BUND BONE occ cs secectisecesees 1,073.27 
Miscellaneous tools and landing................ 1,033.92 


For core pump: Four water-tight drums about '% in. thick, 
48 in. diam., 26 ft. long, support core pool pump and 16 ft. x 
18 ft. x 12 ft. house. Total weight pontoons, 8 tons; net 
flotation capacity, 32 tons. 

OI xsl Sicoy/is Sei-es ccicts on Wicangsig ve sEiag aoa I Ora atte eae $1,506.55 
Pump house, miscellaneous tools and landing...... 1,275.87 

The pontoons were of boiler plates and made with welded 
joints at Walsh’s Boiler Works, Holyoke, Mass. 

Pipes:—Main water line, made of boiler plates (blue an- 
nealed); 1,000 ft. of 28 in. diam., 4 in. thick, 30 ft. lengths, 


with Dressler couplings, @ $4.13............00. $4,130.00 
4,000 ft. of 28 in. No. 10 gauge (9/64 in. thick). 

DEE, sc0 cin charaneeaehGanaawieche va 12,720.00 
PEE srisniannd sie cman epee wee eisars eee rates 3,985.64 


Mud line, made of “Red hard” steel; 11,500 ft. of 20 in. 
diam., No. 9 gauge (5/32 in. thick), 20 ft. lengths, with slip 
I Ee Ssh cK s ei dieasgienamanceuseles $37,950.00 
PED: vec cosncseaeuepeseseessseunneomes 1,717.95 

Line to giants, made of “Red hard” steel; 6,000 ft. of 18 in. 
diam., No. 10 gauge (9/64 in. thick), 20 ft. lengths, with 
A NE I BOs hos 6 6.5 69 40.5 Hee cereals Stes $18,000.00 
PE ocr sow Sere ess eae sone ene e aan 3,276.08 

Giants:—Abendroth & Root No. 5 hydraulic giants with 5 
in. and 6 in. interchangeable tips. These giants are about 6 
ft. long and weigh one ton. They are designed for 100 to 
400 Ibs. nozzle pressure; the working pressure is 60 to about 
100 Ibs. for 12,000 to 16,000 g.p.m. 6........... $3,590.27 

Stripping Monitor:—Mounted on a small float on the core 
pool. Operated with a 6 in. Cameron pump. 2 in. tip on 
the monitor; effective range of stream, about 70 ft. 

Transformers :—General electric, Type O.C., capacity 1,000 
k.v.a., voltage 22,000 to 13,000, to 2,200 volts; 4 trans 


C2 OI CEE OEE BY Meer te CL Step Aa RE ce $5,149.50 
Sundry electrical supplies and tools.............. 10,735.38 

Miscellaneous structures: —Foundation and housing for No. 
2 and No. 3 supply (booster) pumps........... $331.57 
Weeiies aed DERCREE TER snc c vv0 so ccrwesessdee< 1,651.62 
——— er rere ree 876.33 
CE spn GckGebeas OKRECEN ER ee Oh Cees OENS 1,358.35 
Pipe specials and miscellaneous.............+.. 9,053.32 


A IR ical oco iacinniac ged aired nel nepal 
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the INSLEY 


Plows Through 


















When it has to go through soft, soupy soil or work among 
boulders and stumpage, easy steering — with the low 
square inch ground pressure of Insley multiplanes and 
the 20 inch ground clearance — takes the Half-Yard 
Insley anywhere. 




















—and once on the job as a shovel, crane, drag- 
line or hoe it’s a performing wonder, not 
only in yardage handled but in PROFITS 
PER INVESTMENT! 


No matter how many “big fellows” 
you own, you can also profitably 
own an Insley or more! 





N. E. C. PRODUCTS 
KOEHRING 


Pavers, Mixers; Power Shovels, 
Pull Shovels, Cranes, Draglines; 
Dumptors. 

INSLEY 
Excavators; Concrete Placing 
Equipment, Cars, Buckets, 
Derricks. 

T. L. SMITH 
Tilting and Non-tilting Mixers, 
Rovere, Weigh-Mix. 
PARSONS 
Trench Excavators, Backfillers. 
Cc. H. & E. 

Portable Saw Rigs, Pumps, 
Hoists, Material Elevators. 
KWIK-MIX 
Mixers: Concrete, Plaster 
and Mortar. 
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Speeds for. 
every operatio 





Now a Gear-Shift 
for Operating Speeds 


Now, without changing drum barrels — merely by shifting a 
lever, the Koehring 401 gives two speeds for every operation. 
More speeds if drum barrels are changed. 


“High” gives an unusually fast hoist line speed, which 
‘Shovel means zippy dipper action. “Low” gives a hoist line speed 
faster than on most machines. In shovel operation, 
lower speed for rock work to insure full dipper loads, 
may be had by either changing drum barrels or by 


using three part line to dipper. 


Has there ever before been such profit-making adapta- 
bility to every kind of work? Know the Koehring! 


Wational @quipment 
€ orporation N. E. C, PRODUCTS 


30th St. & Concordia Ave. : ‘ ,KOEHRING 
avers, Mixers; Power Shovels, 
Milwaukee, cy Pull Shovels, Cranes, Deastinen 
Wisconsin Dumptors. 
INSLEY 
Excavators; Concrete Placing 
Equipment, Cars, Buckets, 
erric 
T. L. SMITH 
Tilting and Non-tilting Mixers, 
Pavers, Weigh-Mix. 
PARSONS 
Trench Excavators, Backfillers. 
C. H. & E. 
Portable Saw Rigs, Pumps, 
Hoists, Material Elevators. 
KWIK-MIX 
Mixers: Concrete, Plaster 
and Mortar. 
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HERE’S a Parsons for every job 
—city work and public utility, ir- 
VERY Parsons size for every class of work is Heavy a ban pM —_ oe te Heat Dur 


Duty — has the power and construction to do its job! Write N. E. C. 


Outstandingly so! 
N. E.C. PRODUCTS 


It is the adaptable ditcher with the range of digging, trac- KOEHRING — Pavers, Mixers; Power Shov- 
els, Pull Shovels, Cranes, Draglines; Dump- 


tion and conveyor speeds to meet every ground condition— tors. INSLEY — Excavators; Concrete Plac- 
ing Equipment, Cars, Buckets, Derricks. T. L. 


with the offset boom that digs in center or towards either SMITH — Tilting ‘and Nos.tiling Mixers, 
. - . . ° 9 i - i . A — 
side of the machine and within inches of curbs or poles, and Excavators, Backiilers. C. H. & E. — Port. 
; : ; igs, Pumps, Hoists, Material Ele- 
with a conveyor that spills on either side! vators. KWIK-MIX — Mixers: Concrete, 
Plaster and Mortar. 


Vational @®quipmen 
@orporation “= 


A5777-3 
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Just Off the Press! 


A Coby for every Road Builder, 
Contractor and Public Utility 


Executive 


This complete and valuable Booklet on 
Portable Air Power—fully illustrated—is 
ready for you. Every contractor, every 
road-builder, every highway maintenance 
man, public utility executive and railway 
engineer will want a copy. 


Illustrated in the pages of this book are in- 
teresting photographs of the M-W “AIR 
KING” in action—important features and 
engineering details that make these ma- 
chines the world’s préMier Portable Air 
Compressors. Facts and figures that mean 
valuable savings in your operating ex- 
pense—facts that show how each AIR 
KING saves the labor costs of from 5 to 50 
men! 


Don’t delay! Send for your copy now— 
it’s absolutely free and no obligations are 
involved. 


METALWELD, INC., 


26TH AND HUNTING PARK AVE., PHILADELPHIA 
Dealers in Principal Cities 
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Recent Progress in Water Supply 


(Continued from page 23) 
solution, together with washing of the sand by a 2-in. 
nozzle jet. 

At Cleveland, Ohio, throughout 1929 the rate of 
sand expansion during filter washing was maintained 
at approximately 50 percent, and Mr. W. C. Lawrence 
reported a reduction of about 11 per cent in wash- 
water requirements as compared with the previous year 
when filters were washed by a uniform rate of appli- 
cation of wash water. Due to this change in method, 
about 36,000,000 gal. of costly wash water were saved, 
and filter runs were materially increased without de- 
terioration of the filter effluent. Maintenance of a 
constant rate of sand expansion during filter washing 
has likewise proved advantageous at the new St. Louis 
plant. 

Odor and Taste—Phenolic and _ chloro-phenolic 
odors, due to wastes from by-product coke ovens, from 
gas-works, and from some wood distillation processes, 
have been extremely troublesome, especially in the 
Middle West, and new methods have been devised for 
their removal. Super-chlorination followed by de- 
chlorination is efficient in some cases, notably at To- 
ronto, Ont., Canada, but in others it has been found 
of little value. 

Progress has also been made by recovering the ob- 
jectionable by-products at the coking plant before the 
wastes are discharged. The evaporation of these 
wastes by using them to quench the glowing coke 
from the ovens, which method was unsatisfactory to 
the manufacturer, is being supplanted by phenol re- 
covery processes based on absorption of the phenolic 
bodies in scrubbers using light oil, benzene, or caustic 
soda. The patented Koppers process, efficient in sev- 
eral cases, which uses caustic soda as an absorbent, 
and which is said to recover from 95 to 98 per cent 
of the phenols, has recently been installed at Hamil- 
ton, Ohio, at a plant which has a daily coking capac- 
ity of 1200 tons. 

Baylis, at Chicago, IIll., and investigators abroad, 
have shown experimentally the efficiency and economy 
of activated carbon for removing odor due to exces- 
sive chlorine or to chloro-phenols. By its use, waters 
may be over-treated with chlorine, and unpleasant 
tastes removed with little trouble, at an estimated cost, 
at Chicago, of $1.50 per 1,000,000 gal. The largest 
installation of activated carbon filters is the recent one 
at Barmen-Elberfeld, Germany. 

River waters highly polluted by sewage and certain 
trade wastes sometimes have unpleasant odors and 
tastes even after treatment with chlorine and coagu- 
lating chemicals followed by filtration. These are due 
to byproducts of decomposition. Intensive chemical 
treatment does not remove them, but treatment with 
activated carbon is effective and satisfactory. 

Pre-ammoniation as a preventative of chloro-tastes 
as suggested by Sir Alexander Houston, of London, 
McAmis, of Greenville, Tenn., and others, has been 
successfully used by Mr. C. H. Spaulding, at Spring- 
field, Ill., in treatment of Sangamon River water 
which has a high BZ. coli index. Treatment with am- 
monia prior to chlorination increased the efficiency of 
the latter process and prevented occurrence of tastes 
due to chlorine and chlorine compounds. The process. 
is especially efficient when the water has a normal or 
low pH-value. The process has also been investigated 
extensively at Cleveland, Ohio. 

Among the large plants which have gone into service 
recently is the plant at Providence, R. I., where both. 
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What chance has a valve 


to leak when each disc is under 
equally distributed pressure 





from four separate points? 


NE man using one hand in the center 
O of the disc illustrates the way pres- 
sure is applied . . . in all other valves 

... at one point in the center of the disc. 


Two men using both hands shows how 
Columbian valves are closed by pressure at 
four equally distributed points toward the 
outer edge of the disc. 


Discs . . . even those of the finest mate- 
rials and workmanship . . . generally be- 
come slightly worn or warped through 
years of service. And when pressure is 
applied at only one point... in the center 
of the disc . . . it is almost impossible to 
keep such a valve from leaking. This 
possibility is eliminated entirely by the Co- 
lumbian principle for in COLUMBIAN 
valves the discs are under equally distrib- 
uted pressure from four separate points 
toward the outer edge of the disc. 


In opening COLUMBIAN valves, the ex- 
clusive Columbian designed wedges remove 
all pressure of discs against seat rings before 
the gates are lifted. 


And... in closing COLUMBIAN valves 
...No pressure is applied to the discs until 
they are lowered into position. This pre- 
vents warping or springing the discs 
through pressure being applied before the 
discs are in position and also prevents wear 
on the seat rings and disc rings caused by 
scraping across each other. 


Isn’t this the simple, trouble-proof valve 
you want for your city? 






































Columbian Iron Works 
Chattanooga, Tenn. 





Gentlemen: Please send me a copy of the Columbian 
folder. 
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influent and effluent are aerated, and where the mixing 
and coagulation processes have followed the results of 
recent research; also, two plants for handling hard 
and turbid waters at Kansas City and St. Louis, Mo. 

At the two Western plants large quantities of silt 
have to be handled, and mechanical apparatus similar 
to that of sewage treatment practice has been installed 
for the continuous removal of the results of both plain 
subsidence and coagulation. The preliminary tanks, 
or clarifiers, at Kansas City are circular, whereas those 
at St. Louis are square. At St. Louis a period of 2% 
hours is allowed for removing the silt by plain subsi- 
dence, after which chemicals are applied and the 
treated water is passed through circular mixing tanks. 
Then follows a 2%4-hour period of coagulation in me- 
chanically cleaned clarifiers, from which the sludge is 
pumped back into the preliminary subsidence clarifi- 
ers. It will be noted that. in these plants, the main 
improvements are the use of mechanical devices to re- 
place cleaning by hand, and the utilization of the 
coagulating effect of sludge from the coagulating 
basin on the silt contained in the raw water. 

At St. Louis, it is proposed to over-treat the water 
with lime and re-carbonate the lime-treated water be- 
fore filtration, following the practice at plants which 
are concerned primarily with softening of water, such 
as Columbus and Newark, Ohio, and South Pittsburgh, 
Pa. 

Water Softening —tThis oldest of purification proc- 
esses has perhaps been changed the most of all during 
the past three years. 

Through the work of Mr. C. P. Hoover and others, 
the Clark process, now more than eighty years old, 
has been improved by adding lime in excess, thereby 
precipitating the magnesium as hydrate and reducing 
the hardness of the treated water to 25 or 30 parts per 
million instead of the 60 or 80 parts per million that 
formerly obtained in municipal practice. The excess 
lime is removed by subsequent treatment of the caus- 
ticized water with carbon dioxide gas. Carbon dioxide 
in concentrated solution is also used to prevent and 
remove accumulations of carbonates in filters, which 
were long a troublesome factor in the softening 
process. 

Sodium aluminate is used in some cases in connec- 
tion with the lime and soda process to provide better 
coagulation and removal by filtration of the chalky 
turbidity which resulted from treatment with lime and 
soda. Ferrous sulfate also has been used for this same 
purpose for several years. 

Great progress has also been made in the softening 
of water for stationary and locomotive boilers. Here 
heat treatment is extensively used to complete the soft- 
ening reaction, and the chemical treatment has been 
carefully studied and greatly improved, especially that 
of waters for modern high-pressure boilers. 

The physical and mechanical improvements in the 
coagulation process which have been used so benefi- 
cially for color removal, have been found really essen- 
tial in the softening process. Here, because of the 
great bulk of precipitate to be handled, mechanically 
stirred, and cleaned, re-action tanks and settling 
basins are rapidly coming into favor. The use of me- 
chanical devices favors the pumping back of sludge 
to promote precipitation in the basin by increasing 
the mass of precipitate, an advantage long known to 
chemists, but not readily taken in practice until the 
introduction of these mechanical devices. 

While the lime-soda process is the one most com- 
monly used, the zeolite process, either alone or as a 
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supplement to lime treatment, is coming into favor for 
municipal use. The choice between zeolite and sod: 
treatment is determined largely by the relative costs 
of soda for softening and of salt for regenerating the 
zeolite. 

The first large zeolite plant, that of the Ohio Val- 
ley Water Company, has been followed by one at 
Sewickley, Pa., in which zeolite made from glauconite 
(green sand) takes the place of the sand in the usual 
mechanical filter plant. The former of these plants 
has been in successful operation for more than two 
years; the latter is newer, but good reports are given 
of it. In 1928, the Village of South Orange, N. J., 
installed a zeolite filter, using an artificial zeolite 
(Doucil). This plant has been in successful operation 
for about a year. Artificial zeolites have the advan- 
tage of greater softening power, but cost more per 
pound. This additional cost, however, is often out- 
weighed by the higher efficiency and, consequently, 
the smaller size and cost of the softening apparatus. 
Most zeolite processes are controlled by patents. 

General.—The battle against water-borne typhoid 
fever has been nearly won, and there are but few 
supplies in American cities which are unsafe from a 
sanitary standpoint. Many of the safe supplies, how- 
ever, are disagreeable and, as standards rise, more 
and more attention is being given to obtaining waters 
which are soft and of good appearance. It is in this 
field that the greatest progress in the art of water puri- 
fication is being made, and it is in this direction that 
the older processes are being improved and that more 
knowledge is resulting in better practices. 

Steps for the development of additional sources of 
water supply adequate for contemplated future needs 
of great metropolitan areas have recently caused two 
noteworthy actions at law in the Eastern States to de- 
termine rights to the waters of interstate streams. 

The States of New Jersey and Pennsylvania have 
petitioned the United States Supreme Court to pre- 
vent the City of New York from carrying out plans 
for the diversion of a part of the waters of the Upper 


Delaware River as an additional source of municipal 
water supply. This suit was instituted after failure 


of the Legislatures of Pennsylvania and New Jersey 
to ratify Tri-State Compacts which had twice been 
proposed between these two states and the State of 
New York. 

The other action refers to the Connecticut River and 
was instituted in the United States Supreme Court by 
the State of Connecticut against the Boston Metropoli- 
tan District Water Supply Commission to enjoin di- 
version of the waters of the Swift and Ware Rivers 
which are tributaries of the Connecticut, through the 
Chicopee River. 





Stacking Cast Iron Pipe 


In Fort Worth, Tex., all pipe up to 12-inch is 
stacked in cribs, bells alternate. Six-inch pipe is 
stacked twenty per tier; 8-inch, sixteen per tier; 10- 
inch, thirteen per tier; 12-inch, eleven per tier. All 
cribs are approximately square and one foot longer 
than the pipe dimensions. In this way, pipe can not 
fall, and can only be removed from the top of the crib. 

In unloading, two four by six-inch skids are placed 
from the side of the car to the ground, and four skids 
on the ground—two near each end of the pipe. Sizes 
of pipe from six to ten-inch are lifted to skids and 
rolled from the side of the car to the ground, and then 
from the end of the second skid to the ground. Pipe 
12-inch in size and larger is handled with winch and 
revolving crane. 
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‘Take the Far out of Farming 
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Sevensp-fows per cent of the nation’s 6,300,000 farms lie on plain 
old-fashioned mud’n’ dirt roads — roads that look more like the year 
1830 than 1930. Many farms fifteen miles from market over smooth, 
all-year highways are more accessible than others only four miles 
away on unimproved —and often impassable—roads. 


Put a fair proportion of road funds into Tarvia construction and 
maintenance and you have a practical solution of the farm-to-market 
road problem. A Tarvia program enables any community to have 
easy-riding, traffic-safe, storm-proof highways— quickly and without 
excessive taxation. With Tarvia, any road can be developed through 
progressive stages, keeping it at all times suitable to the load it must 


carry. 


The ype Company The Tarvia field man will gladly give.you the details. Phone, wire 


New York Chicago Philadelphia or write Our nearest office. 
St. Louis Minneapolis Boston 

Detroit Cleveland Birmingham 

Ruffalo Columbus Milwaukee 

Providence Syracuse Cincinnati 

Baltimore Toledo Rochester 

Lebanon Youngstown Bethlehem 


Hartford 
Tn Canada: 
THE BARRETT COMPANY, Ltd. 


Montreal, Toronto, Winnipeg, Vancouver 
GOOD ROADS 
at LOW COST 


Please mention puBLC works when writing to advertisers. 
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Master Construction 


Glass-Overs for Sludge Beds 








is 


eers, Pittsburgh, Pa. 
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Facts Concerning the Disposal System 
At New Lexington, Ohio 


Tsie: plant is designed to treat an average flow of 8” to 18”, all constructed according to the engineers’ 





500,000 gallons per day, serving a population of plans and specifications, simultaneously with the con- 
5000. In addition to the one Lord & Burnham struction of the sewage disposal plant. 
Sludge Bed Glass-Over for speeding up the drying of 


the sludge, the equipment consists of the following: The city has passed a sewer rental law whereby each 


(1) An automatic sewage pumping station. household, industry, and public building is charged 
(2) Coarse Screens. for the services rendered by the sewerage system and 
(3) 4 Imhoff tanks. sewage disposal plant, thus providing operating funds 
(4) Dosing tank. for this purpose. 
(5) A trickling filter. 

: The Glass-Over itself, is the latest in design and con- 


(6) A humus tank equipped with Dorr Thickner. 


(7) A laboratory and general service building. struction, giving quick drying results and insuring 


long life to the structure. No other construction has 
The sewer system is strictly sanitary, and consists of the same proven practicalness and endurance. Send 
more than 20 miles of sewers, ranging in size from for full particulars. 


& Purnham@. 


SLUDGE BED GLASS-OVERS 












Graybar Building 208 So. LaSalle Street Harbor Comm. Bldg. 
New York City Chicago, Iil. Toronto, Canada 


Branch Offices: Boston, Philadelphia, Irvington, Albany, Denver, Detroit, Cleveland, Kansas City, Buffalo, 
Greensboro, St. Louis, Montreal, St. Catharines. 
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EFFECT OF WATER COMPANY’S SALE OF SYSTEM TO 
CITY ON FREE WATER 


The North Carolina Supreme Court holds, Board 
of Trustees v. City of Henderson, 146 S. E. 808, that 
a water company’s sale of its property to the city and 
the surrender of its franchise in effect repealed the 
ordinance granting the franchise, which required the 
furnishing of water to public schools; but the schools 
were held entitled to water free of charge until notice 
was given them of the city’s intention to make a 
charge therefor. 





AGREEMENT FOR CONSTRUCTION OF OPEN DITCH 
GIVING CONTRACTOR SOLE USE OF SEWAGE HELD 
VALID AND ENFORCEABLE 


Since under the charter of the city of San Antonio, 
giving power to construct sewers, there was implied 
authority to arrange for ultimate disposal of sewage, 
and there was no direction as to the manner of exer- 
cising that power, the Texas Commission ot Appeals 
holds, City of San Antonio v. San Antonio Irr. Co., 
12 S. W. (2d) 546, that sound discretion was lodged 
in the city’s councilmen to determine what means 
should be employed for disposal of sewage and safe- 
guarding of health in that regard. Period of time 
in which the arrangement should exist was a matter 
of discretion and, of itself alone, a matter beyond 
judicial control. 

A contract between the city and the contractor for 
the construction of an open ditch to dispose of sewage 
from the city’s existing outfall sewer, under which 
the contractor was given the exclusive use of all sew- 
age running through the existing sewer and other 
parallel outfalls which might be constructed was held 
not void as creating a monopoly. The court said: 
“While sewage has elements of value and may be sub- 
ject to commerce, its inherent qualities are such as 
to warrant its seizure and complete destruction by 
or under state or municipal authority. Its purchase 
(or receipt otherwise) from a city is not of common 
liberty or in virtue of right given by law. An entirely 
different situation is presented in regard to sale, etc., 
of useful and innocent articles to consumers—water, 
e.g. In City of Brennan v. Brenham Water Co., it is 
plainly recognized that there are ‘certain classes of 
exclusive privileges which do not amount to monop- 
olies’, 67 Tex. 561, and in our opinion, this ‘privilege’, 
so called, is one of them.”’ 

An agreement to construct and maintain the ditch 
over a 99-year period was held specifically enforce- 
able in a suit by the city, public policy not preventing 
the performance. 








RECOVERY FOR COMPLETION OF SEWER AFTER EX- 
HAUSTION OF FUND PROVIDED THEREFOR 


Where there was no agreement as to the amount to 
be repaid a sewer contractor for completing the sewer 
with his own funds after the expenditure of the fund 
provided therefor by the sewer improvement district, 
the Arkansas Supreme Court held, Sewer Improve- 
ment Dist. No. 1 v. Duggans, 12 S. W. (2d) 411, that 
the contractor could not recover more for such work 
than the reasonable value thereof as upon quantum 
meruit. Such reasonable value was a question for 
the jury. 


RECENT LEGAL DECISIONS 


By John Simpson 





WATER FRANCHISE BY COUNTY HELD NOT EXCLU- 
SIVE AS AGAINST CITY THEREIN 


The right of a municipality to grant a franchise to 
construct a water system to supply water for the use 
of itself and its inhabitants for a limited period, ex- 
clusive even as against itself, is well settled. But it 
is equally well settled that a grant of such rights and 
privileges is strictly construed, and whatever is not 
unequivocally granted is withheld. Nothing passes 
by implication. 

The Circuit Court of Appeals, Ninth Circuit, South- 
ern California Utilities v. City of Huntington Park, 
32 F (2d) 868, holds that a grant by a county board 
of supervisors of a 30 year franchise, to construct 
and maintain water systems withirf the county for 
supplying water for domestic purposes and for irri- 
gation, was made by the board as a mere agent of the 
state and not as a municipal corporation,, and the 
agent was powerless to limit the authority of its prin- 
cipal, and made no attempt to do so. The grant was 
not exclusive, and an assignee of the franchise could 
not enjoin a city located within the county from laying 
a system of pipes and pipe lines in its streets and 
public places to supply water to the inhabitants for 
domestic purposes on the ground that such action 
would impair the obligation of the contract contained 
in the franchise. . 





WATER CERTIFICATES PAYABLE OUT OF WATER 
FUND; CONTRACT FIXING WATER RATES 


If the legislative authority to fix and enforce rea- 
sonable rates to be paid public utility corporations for 
the services performed by the latter be reserved, that 
power does not include the right to fix rates so low 
as to be confiscatory of the property of the utility 
companies. It is equally well settled, however, that 
if the public service corporations and the legislative 
agency dealing with them have power to contract as 
to rates, and carry that power into effect by agreeing 
upon the same, the enforcement thereof is controlled 
by the terms of the contract, and in such case the 
question as to whether rates are confiscatory is imma- 
terial and irrelevant. Southwestern Iowa Electric 
Co. v. Charlton, 255 U. S. 541, 542. 

Applying these rules, the federal district court for 
eastern Illinois, Karel v. City of Eldorado, 32 F (2d) 
795, holds that a city which purchased a water plant 
and issued water certificates had power, under IIli- 
nois Laws 1899, p. 104, authorizing municipalities to 
issue certificates of indebtedness for the purchase of 
water utility plants, payable only out of the water 
fund, to enter into a valid contract with the certificate 
holders fixing rates to be charged for water; and 
where they did fix rates for water under such a con- 
tract with the security holders, but the rates were 
insufficient to pay income to the security holders, the 
court could not grant any relief by increasing the 
rates, since the court could not usurp governmental 
power lodged in other departments of the govern- 
ment. 

The contention that there was an implied obliga- 
tion on the part of the city to charge such water rates 
as may be necessary to pay the certificates, on the 
theory that the promise to pay the certificates carried 
with it such an implication, was not sustained. 
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PROVIDE for variation in sludge content 
which flexibility does not exist under fixed 
types of concrete roofs. 


They reduce initial and daily operating costs 
as well. 


Write for Bulletins 104 and 104-A 


Pacific Flush-Tank Company 


9 Park Place 4241 Ravenswood Ave. 
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The prayer for increase in rates was made in pro- 
ceedings for foreclosure of a mortgage on the water 
plant securing the water certificates, in which suit a 
receiver had been appointed to operate the property, 
The court would direct the receiver to operate the plant 
so as to produce sufficient revenue to pay the expenses 
of administration and operation, if that were neces- 
sary, but would not direct him, merely because he 
was the court’s receiver, to collect funds sufficient to 
pay interest on the securities. Such relief, it is held, 
must be sought on other grounds. 





STATUTORY AUTHORITY TO MUNICIPALITY TO SELL 
WATER BEYOND ITS LIMITS. 

Missouri Rev. St. 1919, § 9079, authorizes and 
empowers cities to own and operate waterworks. Sec- 
tion 9083 authorizes and empowers cities owning water- 
works to supply water to other municipal corporations 
and persons and private corporations beyond the limits 
of such city, and to enter into contracts for such time 
and upon such terms and under such rules and regula- 
tions as may be agreed upon by the contracting par- 
ties. The Missouri Supreme Court, Public Service 
Commission v. City of Kirkwood. 4 S. W. (2nd) 773, 
holds that there is nothing in the Public Service Com- 
mission Act having the effect of repealing these sec- 
tions, although section 10425, subd. 7, subjects a 
municipality supplying water beyond its corporate 
limits to the supervision of the commission as to service 
and rates. Notwithstanding the latter section, the 
court holds that section 10481, requiring a water cor- 
poration to secure the permission and approval of the 
commission before beginning construction of a water 
system, may not be extended to include a municipality 
supplying water beyond its corporate limits, and that 
the Public Service Commission Act neither expressly 
nor impliedly authorizes or empowers the commission 
to require a municipality to obtain a certificate of con- 
venience and necessity to supply water to persons and 
private corporations beyond its limits. 





POWER OF MUNICIPALITY TO SELL SURPLUS WATER 
BEYOND ITS LIMITS. 

The power of a town to establish waterworks is 
conferred for the benefit of its own citizens, but the 
power to take is not limited to its present needs. 
Statutory authority to construct waterworks for the sup- 
ply of the town’s inhabitants confers no authority on 
the town to supply water generally to those who live 
beyond its corporate limits. But a municipality may 
sell to persons beyond its corporate limits its surplus 
water, lawfully acquired. The measure of expense 
which a town may incur in disposing of its surplus 
supply of water should be governed by the town’s 
sound judgment. The town may lay pipes (if other- 
wise authorized) to sell such surplus water and is 
liable for the necessary expense incurred in so doing. 
The fact that water through the pipes may at times be 
improperly sold is a matter which does not concern the 
contractors. It is a common custom for municipal cor- 
porations in Virginia to furnish water to those who 
live beyond their limits, and the Virginia Supreme 
Court of appeals holds, in an action for work and 
materials furnished for the construction of a water 
main for the town, Corporation of Mt. Jackson V. 
Nelson, 145 S. E. 355, that the question when munici- 
pal corporations should sell surplus water from their 
water systems to those living beyond their limits 
should be left to the sound judgment of the munici- 
palities themselves. 
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Total of FORTY-TWO Big 
SMITH BY-PASS VALVES 
for WANAQUE PROJECT 


by this company for the great Wanaque Dam project of 


Te of the forty-eight big Smith By-Pass Valves furnished 


the North Jersey District Water Supply Commission are 


shown above. 
These are 48-inch double ftanged valves with bevel gear- 


ing and 8-inch by-passes and indicators. 


ftat car, ready for shipment. 
The forty-two big valves of which these three form a part 


They are shown on 


are only a fraction of the total number of valves furnished by 
The A. P. Smith Manufacturing Company on this contract. Many 
others were also supplied in smaller sizes, including 36-inch, 
30-inch, 24-inch and smaller. 

Smith Valves will play an important part in the water- 
supply service of a large portion of northern New Jersey for 
many decades to come. It was because of their invariable 
dependability that they were chosen. 


Removable Plugs 
—Pipe-Cutting 
Machines —Cor- 
poration Tapping 
Machines —Cor- 
poration Cocks of 
Every Type— 
Federal Meters 


Smith Tapping 
Apparatus —Tap- 
ping Sleeves and | 


Valves — O'Brien WATER WORKS 
SPECIALTIES & SUPPLIES. 


Hydrants—Valve- 
THE A.P.SMITH MFG.CO. fast Orange N/ 


Inserting Ma- 
chines—Lead- 
Melting Furnaces 
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wastes are becoming increas- 
ingly troublesome. Sanitary en- ie 
gineers advocate the establish- fev i” 
ment of sewage treatment 

plants. It is a solution carrying 


important health and economic 
benefits. 


While the last word upon the 
science of sewage treatment has 
by no means been written, it 
has been definitely determined 
that Liquid Chlorine is very 
effective in certain phases of 
the work. 


The facts are interesting to 
every one coming in contact 
with this modern problem. A 
valuable contribution to the 
literature on the subject is a 
booklet, “Chlorination in the 
Field of Sanitation,” distributed 
by E. B. G. You are requested 
to send for a free copy. 


YOUR WATER AND SEWAGE 
DESERVE THE BEST TREATMENT 


Electro Bleaching Gas Co. 


PIONEER MANUFACTURERS of LIQUID CHLORINE 


Plant: NIAGARA FALLS, NY. 
Main office 9 East 41= Sireet New York. 


Piauid Chow 
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FORFEITURE OF DEPOSIT WITH BID ON CONTRACT 
NOT CARRIED OUT DENIED CONTRACTOR ON Ac. 
COUNT OF DELAY 

A contractor in submitting its bid for the construc. 
tion of a public school building made a mistake of 
$17,941.70 by omitting to include the amount con- 
tained in one sheet of the estimate. The bid was ac. 
cepted. The bid and acceptance constituted a prelimi- 
nary contract which contemplated a later forma! con. 
tract. The contractor breached the contract because 
of inability to furnish a bond. It discovered the mis- 
take three years later and brought suit for relief 
against its bid and recovery of the certified check 
deposited with the bid. The Minnesota Supreme 
Court, Federal Contracting Co. v. City of St. Paul, 
225 N. W. 149, held that it was not entitled to 
relief. The court said that in practically all the cases 
relied upon by plaintiff where the deposit had been 
recovered there was a withdrawal of the bid, or notice 
of the mistake was given before acceptance. Prompt- 
ness was a suggested condition of relief, required by 
good policy. The court, however, did not specify the 
particular circumstances when relief will be given 
against a municipality for mistake, or when notice 
must come to it, or what delay will prevent relief. 





ORDINANCE REQUIRING JITNEYS TO OPERATE ON 
PRESCRIBED ROUTES HELD VALID 


The South Carolina Supreme Court holds, Huffman 
v. City of Columbia, 144 S. E. 157, that an ordinance 
of the city requiring jitneys to operate on prescribed 
routes and schedules is valid under S. C. Act March 
2, 1871, § 10, Civ. Code 1922, § 4727 and Acts 1928, 
p. 1229, providing for the control by cities of between 
30,000 and 50,000 population of transportation by 
motor vehicles. The court said: ‘“‘No one has the in- 
herent right to carry on his private business along the 
public streets. Such rights can be exercised only 
under terms and conditions imposed by the city author- 
ities.” 





UNAUTHORIZED COMMERCIAL RAILROAD IN CITY 
STREET. 


In the absence of express legislative authority, a 
municipality has no power to grant the use of streets 
for private purposes, and abutting owners who suffer 
special damages by reason thereof may have appro- 
priate remedy to prevent such use or recover damages 
therefor. The Virginia Supreme Court of Appeals 
says, McClintock v. Richlands Brick Corporation, 124 
S. E. 425, that it seems to be generally held that the 
construction of a commercial railroad, as distinguished 
from a local street railway, upon a street without 
authority is a nuisance, and also that the unlawful 
obstruction of a highway will generally support an 
action by an abutter who is specially injured, though 
it may not constitute a taking of his property. 





VALIDITY OF OCCUPATION TAXES. 


The power to tax an occupation is not dependent 
upon and limited by its ability to earn a profit as the 
business or occupation is conducted. There may be 
competition or negligence or other contributing causes 
or considerations entering into and affecting the extent 
of business or ability to earn a profit. 

A taxing statute is not void if in the administra- 
tion of the law the classification is reasonable and its 
application or administration does not offend the re- 
quirements as to equality. Warrior Water Co. Vv. 
Long, Alabama Supreme Court, 117 So. 656. 
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GENERAL CHEMICAL COMPANY 


40 Rector St., NewYork 


Cable Address, Lycurgus, N.Y. 
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We solve them in a man. 
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sizes corrected, repaired, 
tested. by experts. When 
meters do not function 
rroperly box them and 
ship to us by freight. or 
express. We will do the 
rest and you will be 
pleased. 
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Making the Road Money Go Further 
(Continued from page 25) 


Mulch Treatment 


The next type of coarse gravel roads includes those 
which have an appreciable depth of loose agyregate 
on the surface. The road is maintained by blading 
or dragging this loose material over the road s surface 
frequently. 

In treating a gravel road of this sort, the loose 
material is bound together with tar and this tar- 
gravel mixture tightly fastened to the solid material 
underneath. About one to one and one-half inches 
thickness of loose material gives the best results. The 
gravel should contain at least sixty per cent of aggre- 
gate above one-quarter inch in size. 

The treatment operations are as follows: 

1. Apply about one-third gallon per square yard 
of cold refined tar to the loose material over the entire 
road surface. Permit this to soak into the gravel 
for from two to twenty-four hours. 

2. With a blade grader, move the treated material 
on one side of the road to a line a little past the center 
of the highway, piling it in a windrow near the cen- 
ter of the roadway. 

3. Apply approximately one-third gallon per 
square yard of cold refined tar to the solid surface 
exposed by the above grading operation. 

4. With the blade grader move the windrow of 
treated material in the center of the road back over 
the wet tar. 

5. Repeat operations 2, 3, and 4 on the other side 
of the road. 

6. Spread the loose tar-treated gravel evenly over 
the road surface and smooth out with a road grader, 
planer, or drag so as to prevent ruts and holes from 
forming in the surface. The grading or dragging 
operations necessary to keep the road smooth should 
be continued until the mix sets up, which may be 
anywhere from two to ten days, depending upon 
weather conditions. 

7. Give the road a seal coat of about one-sixteenth 
gallon per square yard of tar, then cover with sand, 
pea gravel, slag, or stone chips. It is good practice 
to delay the seal coat until after the road has been 
thoroughly consolidated under traffic. Where the 
road shows up quite black, and it is evident that there 
is sufficient tar in the mixed portions, the seal coat 
may be omitted. 

A treatment of this sort is more costly than the 
Double Surface Treatment but should produce more 
lasting results. Maintenance operations are the same 
as previously described. A mulch treatment should 
cost from $800 to $1200 per mile of eighteen foot 
road under ordinary conditions. 

Re-treatment ordinarily is not required every year, 
it being possible to skip about one year in three. AS 
a general rule, these treatments will carry through 
without the necessity of scarifying. The re-treatment 

will usually require about one quarter gallon per 
square yard of cold refined tar, with a stone chip, 
granulated slag or pea gravel cover. 
Blotter Treatment 

The third type of gravel is the sandy gravel con- 
taining only a small amount of aggregate above one 
quarter inch in size. Usually there will be about 25 
per cent of the coarser aggregate, although gravels 
have been treated which contained as low as 6 per cent 
of material retained on a quarter-inch sieve. 

Roads of this sort have a loose, shifting surface be- 
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R-2031 


Nearly Every Job Nowadays Requires 
The standard I-R Portable Com- Portable Air Compressors 


pressor on steel wheels and axles. 
There are many sizes and several 


types of mountings from which The illustrations above show two radically different 
is a kinds of trench jobs—one through rock and one in 
clay. On both contracts, I-R portable compressors and 
tools hurried the completion of the work and lowered 
expenses. 
In the confined quarters of a hard-rock trench, the 
‘“Jackhamer”™ Drill is the logical choice. When your 
job leads through clay, Ingersoll-Rand Pneumatic 
Diggers can be substituted with excellent results. One 
tool of this sort will do the work of 3 or 4 men, and 
will keep at least 5 shovellers busy. 
Our nearest office will gladly furnish details of these 
labor-saving outfits. 


INGERSOLL-RAND CO., 11 Broadway, New York City 


Branches or distributors in principal cities the world over 


For Canada Refer—Canadian Ingersoll-Rand Co., Limited 
10 Phillips Square, Montreal, Quebec 


ngersoll- Rand 


For latest catalogs—consult the classified INDUSTRIAL LITERATURE section, beginning on page 119 
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CEMENT LINED >: 


Guaranteed Against Injury 
From Handling. Standard 
Fittings With Special 
Shaped Lining That Makes 
Perfect Joints. 


CEMENT LINED PIPE COMPANY 
LYNN, MASS. 
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Phoenix Meters are made by a Corporation that 
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fore treatment. They are dusty, and require continu- 
ous maintenance to keep them in shape. 

The steps in the original treatment of the sandy 
gravel type of road are as follows: ; 

1. Blade all of the loose material from one side of 
the road, into a windrow in the center of the road. A]] 
of the loose material must be removed and a solid base 
obtained. The degree of smoothness of this hard sur- 
face will be reflected in the riding quality of the 
finished road. 

2. Apply approximately one-third gallon per 
square yard of cold refined tar to the solid surface 
exposed. The exact amount of tar will depend upon 
the nature of the material to be treated. Clay will 
require somewhat less than one-third gallon and light 
sandy surfaces somewhat more. The road should have 
as much as it will absorb. 

This first application of tar should be permitted to 
soak into the road for from two to four hours and then 
lightly covered with sand. Traffic may be permitted 
over the treatment. 

An interval of 24 hours or more should elapse be- 
tween the first and second coats of tar. 

3. Sweep excess cover from the prime coat. Then 
apply about one-third gallon per square yard of tar 
of the same consistency as used on the first coat, or a 
heavier tar. Immediately after the application of 
the tar, blade the loose gravel from the windrow in 
the center of the road over the wet tar. Spread the 
layer of loose material uniformly over the treated half 
of the road. 

4. Repeat steps 1, 2 and 3 on the other side of the 
road. 

5. With a blade grader keep the loose material 
smoothed out over the road width. The blade is set 
just high enough to agitate the loose gravel on the 
surface, barely touching the top. 

This work is continued until the mix begins to set 
up. As soon as the blade starts to pull up the surface, 
its work is finished. 

One of the principal advantages of this method of 
treatment is that the proper amount of tar in the sur- 
face mulch is easily obtained. If a spot shows too 
much tar, additional gravel can be added. If too 
much gravel is present it will be whipped off by the 
traffic and the gravel underneath will be bound to- 
gether. 

A modification of the method is to lightly spray the 
windrow of untreated gravel with cold refined tar 
before it is smoothed out with the grader. ‘This coats 
the particles of gravel and holds them in place. 

After the road has been treated it must be main- 
tained as previously described. 

This method of treatment, and the subsequent 
maintenance, usually cost from $1200 to $1800 per 
mile of 24-foot road for the first year. Subsequent 
annual costs should be less. 

Where the road breaks to a considerable extent, it 
is advisable to scarify it before re-treatment. Ordi- 
narily only a small percentage of this type of work 
requires scarifying. 

In re-treating, the cover material is placed in wind- 
rows along the side of the road. Heavy cold re- 
fined tar is sprayed over the prepared surface at the 
rate of one quarter to one third gallon per square 
yard, lightly spraying the cover material at the same 
time. This tar-treated cover is then spread over the 
tar with a blade grader and bladed to and fro across 
the read until the tar sets up. The surface is then 
lightly sanded 
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For Activated Sludge 


[HE oxygen requirements of the Acti- 
vated Sludge process are fulfilled by the 
diffusion of air. 


For this purpose, there are many activated 
sludge plants throughout the country fitted 
with Norton Porous Mediums. 


Ceramically bonded fused alumina can be 
supplied in pre-fired shapes both as flat 
plates and cylinders. 


They are characteristically strong, of uni- 
form permeability and easily cleaned. 


Let us tell you more 
about them. 


Norton Company, Worcester, Mass. 
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POROUS TUBES 
AND PLATES 


The design shown below has been installed 

in several plants in the vicinity of New 

York under direction of Mr. Clyde Potts, 
30 Church Street, New York, N. Y. 
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DETAIL OF POROUS TUBE UNIT 


For latest catalogs—consult the classified INDUSTRIAL LITERATURE section, beginning on page 119 
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Low Water Pressure? 





Layers of deposits are continually forming on 
the interior of all water mains. 






After a number of years the encrustation re- 
duces the effective diameter of the pipe to a 
marked degree. 






This means: 





1. Reduced pressure 
2. Weak flow from fire hydrants 


3. Increased pumping costs 








Causing: 





1. Complaints from taxpayers 

2. Increasing fire losses 

3. Continually rising costs of 
operation 








If your water pressure is beginning to diminish, 
it will pay you to consult us about removing the 
encrustations and growths which are gradually 
filling up the pipes. 








The most economical method is the NATIONAL 
METHOD, and our engineers will be glad to 
quote costs on any specific lengths of mains— 
without obligation to you. 









Write today for full particulars 


THE 
NATIONAL WATER MAIN 
CLEANING COMPANY 


50 Church Street, New York, N. Y. 
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In several of the types of treatment described above 
two consistencies of tar have been mentioned. ‘he 
cold refined tar is one having a specific viscosity at 
40°C of 8 to 13, while the heavy refined tar his a 
specific viscosity at 40°C of 18 to 25. 

These same methods may be used to treat crushed 
stone and crushed slag traffic-bound roads. The same 
limiting conditions determine the choice of treatnient, 
Tightly bound surfaces should be given the Double 
Surface Treatment, while loose, shifting surfaces re- 
spond best to the Mulch Treatment. 

Surface treatments of this sort will entirely elimi- 
nate dust and loose material on the road surface. 
Grading or dragging operations are eliminated and 
the loss of gravel is instantly stopped. Roads so 
treated present an easy riding, tight, non-skid surface 
at low cost. 

When the traffic becomes heavy enough to cause dis- 
tress and increase maintenance costs, these roads form 
excellent foundations for the next step in stage con- 
struction, which is the addition of a re-tread top. This 
step will be discussed in the next article of this series. 





Sewage Disposal at Berlin 
(Continued from page 27) 
partially chlorinated in the grit chambers (detention 
period about 5 min.) and by short-time aeration. The 
effluent still contains from 200-250 p.p.m. suspended 
solids, with a volatile matter content of 75%, or 
about equal to a medium strength American sewage. 

The effluent from the Imhoff tanks is collected into a 
sump of 250 cu. ft. capacity and is then pumped to 
the irrigation fields. The gas collected from the 
Imhoff tanks is used for this pump. About 210,000 
cu. ft. of the gas develops about 1,000 H.P. For the 
pumping, threee engines are used of 63, 335 and 750 
H.P. respectively. 

The digested sludge is dried on sand beds. It 
dries in the summer time in about 14 days to 80-69% 
moisture, but during the winter time it dries with 
great difficulty. The dry sludge is removed from the 
drying beds mechanically by scrapers and loaded upon 
wagons. It is sold to farmers in the neighborhood for 
about 4% marks per cu. yd. It is claimed by the 
officials that the 60% moisture sludge is as good as 
stable manure for all agricultural purposes. 

The gas is collected in equalizers and filtered 
through iron ore to take out the comparatively large 
quantities of H2S: If this is not taken out, the pipes 
and engines corrode rapidly. 

In spite of the value of the effluent for agriculture, 
this method of disposal is very expensive. On ac- 
count of odors the irrigation farms must be located 
far from the city. In addition, pre-treatment is neces- 
sary. During the last six years the sewage flow from 
the city has increased from an average of 130 m.g.d. 
in 1923 to 170 m.g.d. in 1929, a per capita flow of 
about 40 gallons. During this increase in flow, the 
farms have not been increased, with the result that if 
the present sewage flow is adequately taken care of 
approximately 8,400 acres of irrigation fields are 
needed in addition to the existing farms. The cost 
of adding these irrigation fields would be about 170 
million marks. In addition, 100 million marks would 
be needed for the construction of drainage ditches and 
another 100 million marks for the piping and pump- 
ing stations. A number of sewage farms are 10 ated 
close to the city limits, and with the advance of build- 
ing, road making, etc., it will not be long before 10,- 
000 acres of irrigation fields must be abandoned. To 




















The Clear, Stable Effluent 


. shown in the above picture is one of 
the best reasons why municipal officials 
should demand Simplex aerators for sew- 
age treatment works. An investment in 
sewage purification plant is, in the last 
analysis, the purchase of sewage purifica- 
tion service. That type of plant which will 
produce the best effluent should be worth 
more than other less efficient types, but a 
Simplex installation need cost no more 
than any other type plant and will pro- 
duce the kind of effluent seen above with- 
out odors and gnat nuisances. 
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Single Unit “SIMPLEX” 
Aerator in Tank 


The revolving aerator receives its sewage 
through the uptake tube from bottom of tank 
and is equipped with vanes that throw an upper 
and lower film of sewage over the surface of 
the tank. Oxygen absorbed by the films, the 
surface agitation and complete circulation of 
sewage will give any degree of nitrification desired, 
determined by the detention period in the tank. 


Sole Manufacturers in the United States and Canada 











Arittfo 


Final effluent 
from the 
Simplex type 


Treatment 
Plant in 
service at 
Frederick, 
Oklahoma. 
Designed by 
Benham 
Engineering 
Company of 
Oklahoma 
































SIMPLEX EJECTOR AND AERATOR CORPORATION 


2528 W. Madison Street, Chicago 


For latest catalogs—consult the classified INDUSTRIAL LITERATURE section, beginning on page 119 
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DEVELOPMENT 





By J. M. Bennett 


Based on 10 years’ actual expe- 
rience and supervision of work 
costing millions of dollars, this 
new book by J. M. Bennett is 
invaluable to 


Highway Officials 
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ROADSIDE Contractors 
DEVELOPMENT Engineers 
. Public Utilities 
J. M. BENNER Nurserymen 
"eae Manufacturers 


Park Commissions 


and others concerned with every 
phase of roadside development. 





102 Illustrations 
Price, $5.00, postpaid 








Publishers: Pusptic Works 


310 East 45th St. 
New York, N. Y. 


O. K. Please send me postage prepaid one copy of ROADSIDE 
DEVELOPMENT by Bennett. 
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Illinois Avenue Overlooking Boardwalk and 
Ocean 


“A Hotel Distinctively Different” 
UNEXCELLED COLONIAL HOSPITALITY 
JUST COMPLETED IN ATLANTIC CITY 


Now Ready for YOU! 
Fireproof—-Showers and Baths Throughout 





From $4.00 Daily. European Plan 
From $7.00 Daily. American Plan 











FETTER & HOLLINGER, Inc. 
EUGENE C. FETTER, Mgr. Dir. 

















Please mention Pustic Works when writing to advertisers. 











VoL. 61, No. 6 


replace these fields would cost 40 million marks, oy 
a total for expansion of 410 million marks. 

These 410 million marks are, however, not the tota] 
cost, since irrigation fields could not be utilized con- 
tinuously but must be three times the surface area 
available to take care of the rest periods. Outside of 
the regular irrigation fields a large area of land is 
necessary on the farms, which would necessitate about 
100,000 acres of natural land, which would cost about 
150 million marks. Therefore, if Berlin would con- 
tinue the sewage irrigation system it would have to 
spend, within the next fifteen years, not less than 560 
million marks, or 130 marks per capita. Moreover, 
taking into consideration the difficulties of this system, 
there is not that much land available and suitable in the 
neighborhood. 

For that reason the city of Berlin is now providing 
for extensive experiments in which the activated 
sludge process will be utilized. The first plant of 
this type is under construction at Stahnsdorf, which 
will treat from 3.1 to 4.7 million gallons daily. This 
plant is at present under construction and designed 
essentially as an experimental unit. It consists essen- 
tially of screens, grit chambers, settling tanks, (me- 
chanical and plain) aeration units, separate sludge 
digestion tanks with heating, secondary settling tanks, 
and sludge beds. The types of aeration differ, as do 
the types of settling units. There is no doubt that 
this plant will afford a good deal of experimentation 
and will produce interesting data on cost and purifi- 
cation. 

Acknowledgment 
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Langbein, director, and Dr. F. Kroll, chief chemist, 
to whom I am gratefully indebted. 





Building Reservoirs Over Coal Mines 

(Continued from page 30) 
on the faces of the concrete adjacent to the water was 
limited to a value of 10,000 pounds per square inch. 
A cut-off wall was carried down from the footing to 
the rock at all places where the rock surface was below 
the bottom of the wall. The wall was made in sections 
of not more than 40 feet length, with vertical copper- 
sealed joints between construction units, each unit be- 
ing formed as a monolith. 

In the case of the circular McNaugher reservoirs 
there is no wide footing or reliance on cantilever 
action, but the water pressure is resisted by hoop rein- 
forcement. There are no vertical construction joints, 
but the large reservoir was built in six horizontal lifts 
or rings, each poured as a monolith in a single day, 
using two mixers. Joints between successive lifts were 
made watertight by means of strips of copper 5 inches 
wide, lapped and soldered at the ends to form a con- 
tinuous ring around the reservoir about 4 inches from 
the inner face and pushed half its depth into the lower 
lift while the concrete was still soft. These horizontal 
construction joints were, in addition, covered inside 
with gunite one inch thick, reinforced by light welded 
mesh. After completion the entire interior surface 
was covered with gunite. 

A reinforced gunite floor was adopted for the cit- 
cular reservoirs, where the diameter was only 185 feet 
and the underlying material is largely shale, which 
breaks down into clay under the action of water and 
offers considerable resistance to the passage of water. 

In the Brashear reservoir, however, the free-drain- 
ing nature of the material underlying the floor and 
the greater expanse of floor to be covered led to the 
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Wire Rope Bridges for temporary and permanent use have sold them- 

selves to engineers and highway builders everywhere. They are sub- 

stantial, economical, easily erected, do not easily wash out and for 
permanency they will rate well with all other methods. 


Write for literature and facts. If you have a bridge 
job—get our free engineering service and prices. 





For latest catalogs—consult the classified INDUSTRIAL LITERATURE section, beginning on page 119 
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The Lever Type Crusher Is 
the Best in the Long Run 


T will pay you to investigate the 
“RELIANCE” with its— 

LONGER LEVER 
OVERSIZE BEARINGS 
FORCE FEED GREASE LUBRICATION 
and many other superior features. 


Complete crushing, screening and washing plants in all 
capacities from 50 to 1500 tons per day. 


Write for catalog and prices 


Universal Road Machinery Co. 
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adoption of a double concrete floor with a complete 
double layer of membrane waterproofing between two 
4-inch layers of concrete, laid in blocks 12 by 16 feet. 
The bottom concrete layer was reinforced with wire 
mesh so that, if settlement should occur, large cracks 
would be prevented in the bottom slab, diminishing the 
probability of rupture of the membrane waterproofing 
and of large breaks in the floor. At the Brashear res- 
ervoir a copper strip, with end joints riveted and sol- 
dered, was incorporated into the concrete footing, leay- 
ing about 6 inches extending out for connection to the 
floor construction. This extension was later built into 
the asphalt and the impregnated cotton fabric of the 
waterproofing layer between the two 4-inch concrete 
slabs of the floor construction. By this means the 
waterproof membrane of the floor was tied into the 
concrete walls without leaving a joint through which 
the water might pass around and under the water- 
proofing. 

When the hot asphalt was mopped onto the copper 
plates, these expanded with the heat and it was neces- 
sary to tamp the plate with a light wooden tamper a 
few minutes later when the copper had partly cooled, 
to force it into contact with the asphalt below. 

In the McNaugher reservoir, the joint between the 
floor and the wall was reinforced with a ring of cop- 
per strips soldered together at the joints, one side of 
the copper being poured into the wall and the other 
side into the floor, with an expansion loop or crimp 
between the two, which was later filled with asphalt. 

The concrete was mixed of proportions running or- 
dinarily 1 sack of cement to 185 pounds of dry sand 
and 315 pounds of dry gravel, mixed with about 6% 
gallons of total water per sack of cement, this includ- 
ing the moisture in the aggregates. With this rather 
rich mixture, some shrinkage cracks developed in the 
wall, and in view of these and also to check any 
absorption of water by the concrete, it was decided 
before the end of the job to paint the inner face of 
the walls of the Brashear reservoir with two coats of 
Inertol. Wherever visible shrinkage cracks appeared, 
this was reinforced with a layer of impregnated cot- 
ton frabric similar to that used in the membrane 
waterproofing of the reservoir floor. 

The above information and the illustrations were 
obtained from a paper presented by R. M. Riegel, 
designing engineer of the Department of Public 
Works and G. L. Hendrickson, designing engineer of 
the Bureau of Water, Department of Public Works, of 
the city of Pittsburgh, presented before the Engineer’s 
Society of Pennsylvania and published in its “Pro- 
ceedings’’ for November, 1929. 





County Highway Maintenance by Contract 
(Continued from page 32) 

hour of the day, miles traveled, etc. Without this at- 
tachment it would be practically impossible to have 
an accurate check upon truck operations. Each stop 
for over 20 minutes is noted by the operator, giving 
the cause, etc., and the contractor is docked for all 
time over 20 minutes unless the cause is for the pur- 
pose of bettering lines of drainage or surface. Along 
with this recorded check on operations, the engineers 
inspect the roads to see that the proper amount of 
work is done. The period of time that the recorda- 
graphs have been out of operation have been practic 
ally negligible. The contractor must keep these at- 
tachments in repair. In this way we will be able to 
(Continued on page 113) 
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Staveley Road 
Poona, India 
ROOF against the heat of the burning tropical sun, impervious to the 
moisture of the long rainy season, these Colas roads in India and Cey- 
lon are giving excellent service. 
Wherever an efficient, economical road binder is needed, use Colas. It 
assures satisfactory results. 
Colas roads are non-skid, waterproof, durable and economical. 
If you are interested in the construction or maintenance of good roads, 


write us for complete information on this effective cold asphalt emulsion. 


FLINTKOTE ROADS INC. 
, (COLAS LICENSEES) 
Pershing Square Building, New York Park Square Building, Boston 


i A S> Associated Companies Throughout the World 


Sie” BUILDS DURABLE LOW-COST ROADS 


For latest catalogs—consult the classified INDUSTRIAL LITERATURE section, beginning on page 119 
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Columbus Automatic 
Lock Top Manhole Cover 





Patented October, 1928 


Has many advantages and features over the old 
style manhole 

1. SAFETY—Like your home, it opens in a special manner. 

Children cannot remove the lid and fall in as often as the 

old style manhole. 

2. NOISE—The lug and latch engage in slots in ring, thus 

preventing turning and the consequent rattle you hear every 

time you drive over the old style. 

3. WEIGHT—Made heavy enough to carry the modern load 

and stand the impact of heavily loaded trucks. 


It is a protection to any city and indorsed 
by the leading engineers of the country. 


MANUFACTURED BY 


The Guenther Foundry 


Estab. 1884 


108 LIBERTY ST. COLUMBUS, OHIO 

















































Hotel Empire 


Broadway at Sixty-Third Street 
New York City 


In the heart of the Automobile District 


A new fourteen-story fireproof structure. 
Unique location—ten minutes from forty 
theatres and near all places of interest. Sub- 
way, elevated, buses all at door. 


Room with private toilet, $2.50. 
Room with private bath, $3.50. 
Double room with private bath, $5.00. 


M. P. MURTHA, General Manager 
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Acquisition, Maintenance and Operation of 
Airports. 


(Continued from page 56) 
as a recreation facility similar to city parks, goif 
courses, equestrian trails, bathing beaches, etc., and 
it should be a municipal enterprise. The air com- 
merce act of 1926 recognizes this by providing that 
civil airports shall not be owned or operated by the 
federal government’.”’ 

Reasons for Municipal Airport 

Reasons for the establishment of airports by munici- 
palities and the statutory authority for such establish- 
ment and maintenance by municipalities are discussed 
by the Kansas court as follows: “Aeronautical devel- 
opment emphasizes the vital importance of ‘airways,’ 
an essential element of which is the landing field or 
airport. The term ‘airway’ applies to air routes for 
either airplanes or seaplanes. Ar airway is far more 
than a mere air line. It is a material and permanent 
way through the air, laid out with the precision and 
care that an engineer adopts in choosing the course 
of and laying down of a railway. Whether over land 
or water, it is essentially on the ground. Its exis- 
tence and general layout depend almost entirely upon 
the commercial demand. The primary requisite of 
any airway is that it shall be safe, reliable and regu- 
lar. These attributes can be gained only if it is ade- 
quately laid o1t and equipped, and first and foremost 
of these attributes are airports or landing fields. The 
demand for more and more airports throughout the 
country is urgent and will continue to increase. A 
typical example of a modern airway is the transcon- 
tinental route between New York and San Francisco, 
said to be the most completely equipped airway in the 
world. On it, between New York and Salt Lake City, 
are 12 airports and 92 intermediate fields, connected 
by 612 electric and gas route beacons spaced along 
and indicating the entire distance. The electric bea- 
cons of 1,000,000 and 2,000,000 candlepower are, in 
general, located at or near intermediate fields and are 
spaced approximately 22 miles apart with the smaller 
gas beacons between. 

“The airway is essentially a free highway. As such 
it is open to all qualified aircraft. It is rightly, there- 
fore, a federal undertaking to lay out and equip air- 
ways. The maintenance of airports, however, comes 
legitimately within the scope of the municipality in 
much the same manner as docks and harbor facilities 
for marine shipping. Airports are said to be as im- 
portant to commerce as are terminals to railroads or 
harbors to navigation. Municipalities are studying 
local conditions and commercial organizations are 
pressing the importance of establishing terminal air- 
ports and of providing proper lighting for landing 
fields, and facilities such as hangars, garages and re- 
pair shops. The possession of the airport by the mod- 
ern city is essential if it desires opportunities for in- 
creased prosperity to be secured by air commerce. 
Lands susceptible of improvement, as_ parks, play- 
grounds, or general recreational purposes, may be 
utilized and developed around the modern airport so 
that the municipality may bring to itself not only the 
advantages of air commerce but afford its citizens 
those other inestimable advantages of improved beau- 
tification and health-giving opportunities. It is said 
that there were 3,800 landing fields in the United 
States at the close of 1926, of which 400 were munici- 
pal (See 1927 Aircraft Year Book, p. 101, et seq.)” 

In any event, the court concluded, the airport oF 
landing field is as properly included within park pur- 
poses as tourist camps and other named recreational 
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LUITWIELER Non-Pulsating Deep 
Well Pumps have been standard for 
best service for 30 years. 


iy 6 eo 


DROP Pipe 


DRIVE SHAFT 


BAFFLE BEARING 
COUPLING 


NIPPLE 


IMPELLER 
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A 
Service 


To Mankind 


O recommend a water system which will provide an unlimited 













and dependable supply of pure water is a service invaluable. 
Water works engineers have a most important mission to perform in 


their function as counselors for local Water Commissioners as the 






matter of providing pure water for a community is of greatest im- 




























portance. 


Deep well systems are not always practicable but are certainly pref- 
erable where an abundant supply of good pure water below the sur- 


face is available. 


LUITWIELER NON-PULSATING PUMPS have been the stand- 
ard equipment for this type of systems for many years and the demand 
is continuing and increasing. In fact there is a great demand for pumps 
of greater capacity for the same wells or new requirements and to 


accommodate this desire— 


“Luitwieler” announces its complete line of 


deep well turbines called the “Multipellor”: 


1—Screw type for greatest capacities from small wells, and designed 
to automatically adjust to varying capacities from 20 gallons per 


minute and up over a wide range for each size. 


2—Bowl type for deeper lifts and greater pressure duty above the 


surface. 


No Lubrication Below Ground Is Required for 


Multipellor Pumps 


We carry in stock standard sizes to be driven by Electric Motors 
hollow and shaft, Gas Engine, Steam Turbine (direct connected) and 


Diesel Engine. 


If more water is required the “Multipellor” 
will serve you best. 


Luitwieler Deep Well Pumps are sold and serviced by high class 
representatives located in over 70 cities throughout the world. 


Write f-r complete set of catalogs. 


Luitwieler Pumping Engine Company 
123 Ames Street 





Rochester, N. Y. U.S. A. 
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Style “J’’ Oil Burning Ket- 
tle equipped with Hand 
Spraying Attachment will 
guard any highway with 
economy and ef- 

ficiency. Some- 

. thing easy to 

= handle and quick 

to heat. We 
manufacture a 

full line of Tar 

and Asphalt Ket- 

© tles, Oil Burning 

Kettles, Pouring 

Pots, Torches, 

Hand Spraying 
Attachments, etc. 


Send for our “Blue Book’’ illustrating our complete line. 


CONNERY & CO., Inc. 


3900 N. SECOND ST. PHILADELPHIA, PA. 








ING ONS 


ADAPTABLE TO ANY TRUCK OR TRACTOR 


Manufactured by CARL H.FRINK Clayton, N.Y. CAYARAG Na oe. 





A TEN YEAR BOND 


Given with every 


“MUNICIPAL” Street Sign 
GUARANTEE 


against discoloring, tarnish- 


ing, breaking or chipping. 


“MUNICIPAL” Signs are 


ee aaa — adopted as standard thruout 


Il ft. long Be the United States. 


Municipal Street Sign Co., Inc. 
Manufacturers of Street, Traffic and Warning Signs 
297-9 Broadway New York, N. Y. 




















ASPHALT PLANTS 


PORTABLE, 
STATIONARY, RAILROAD, 
SAND DRYERS 


Either Direct Heat or Internal Flame 
The 


J. D. FARASEY MFG. CO. 
CLEVELAND, OHIO 
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objects, and the bodrd of park commissioners of 
Wichita was held authorized and empowered under 
chapter 117, Laws of 1927, to proceed to purchase 
or condemn the lands in question, outside of and with- 
in five miles of the city limits, for the purposes stated. 

The Kansas aircraft act, R. S. 3-110, authorizes a 
city to ‘acquire by purchase or lease and maintain a 
municipal field for aviation purposes,” to be paid for 
out of the general funds of the city. The court con- 
sidered that the provisions of this section alone are not 
sufficient to authorize the purchase or condemnation of 
the land in question (it being beyond the corporate 
limits of the city), but that they are sufficient to enable 
the governing body of the city to maintain such an 
airport out of general funds, the park, including the 
airport, having been secured under the provisions of 
the act of 1927. 

However, another section of the statute (R. S. 12- 
1301 authorizes the purchase or lease of land within 
or without the limits of cities to be used as public 
parks, etc., provided the governing body is instructed 
to do so by a majority of votes cast at an election held 
for such purpose. 

Submission of Loan to Voters 

In Douty v. Mayor etc. of Baltimore (April 11, 
1928) 155 Md. 125, the question was as to the validity 
of the submission to the voters of the Baltimore Air- 
port Loan. The ballots did not contain the whole 
ordinance submitting the loan, but merely the title. 
The ordinance had been duly published and stated that 
the proposition to be submitted and voted on was to 
issue a named amount of bonds for the purchase, con- 
demnation and improvement of land for an airport to 
afford landing facilities for accommodating land and 
sea planes, and that the funds were to be provided by 
a loan to be negotiated by the finance commissioners at 
a rate of interest to be fixed by them. It was held that 
the loan was properly submitted. 

The fact that the title of the ordinance, printed on 
the ballots, did not indicate the rate of interest the 
loan was to carry, nor the dates of maturity of the 
various series of the loan, nor state that the rate of 
interest was to be left to the discretion of the finance 
commissioners, did not affect the validity of the sub- 
mission. 

The validity of the statute (Md. Laws 1927, c. 431) 
authorizing a loan not exceeding $1,500,000, was not 
questioned. 

The Nebraska Supreme Court, State ex. rel. City 
of Lincoln v. Johnson, (June 27, 1928), 220 N. W. 
273, held that a majority vote is sufficient, under the 
Home Rule Charter of the city of Lincoln, to carry a 
proposition to issue municipal bonds for the purpose of 
establishing and equipping an aviation field for aerial 
traffic. The state auditor of public accounts had de- 
clined to register the bonds on the grounds that the 
proposition submitted to the electors did not receive 
60 per cent of the total vote as required by a statute 
applying to metropolitan cities and to cities of the 
first and second class. (The vote .was 6,330 for and 
6,173 against the bonds.) The Hore ‘Rule Charter 
of the City, however, contains provisions for the vot- 
ing and issuing of municipal bonds.for. “public serv: 
ice property” and for “public utilities” upon a major- 
ity vote of the electors, and, since tHe»statute relied on 
by the auditor does not prevail over-cqnflicting pro- 
visions in a Home Rule Charter, it is inapplicable to 
the city of Lincoln. 

The auditor refused to approve the bonds on the 
ce ground that an equipped aviation field is not 

“public service property” or a “public utility” with- 
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(Meet all copper-bearing pure 
iron requirements in all ac- 
cepted specifications for cor- 
rugated metal culverts.) 













© 1930, G. C. M., Inc. 
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Made of Genuine Open Hearth Iron 
which is guaranteed 99.90% pure iron- 
copper alloy. Long service has proved 
the extreme resistance of this iron to 
corrosion, abrasion, freezing water, set- 
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Twenty Years in Service... . Still 





GOHI CULVERT MANUFACTURERS, Inc. 
Newport, Ky. 


Lincoln Steel and Forge Co. 
St. Louis, Mo. 


The Newport Culvert Co. 
Newport, Ky. 
The Pennsylvania Culvert Co. 
Philadelphia, Pa. 


Denver Steel & Iron Works Co. 


Denver, Colo. 


A. N. Eaton, Metal Products 
Omaha, Nebr. 


Feenaughty Machinery Co. 
Portland, Oregon 


For latest catalogs—consult the classified INDUSTRIAL LITERATURE section, beginning on 








Tennison Brothers 


Texarkana, Ark. 


Capital City Culvert Co, 


Madison, Wis. 


Central Culvert Co. 


Ottumwa, Iowa 


Roanoke Sales Corp. 


Roanoke, Va. 


St. Paul Corrugating Co. 


St. Paul, Minn. 


Tennison Brothers 
Oklahoma City, Okla. 








Above —GOHI Corrugated Culvert installed in Putnam County, 
Tenn., in 1909. The almost perfect condition of this culvert, after 
twenty years in the ground, indicates a certainty of service of 
several times twenty years. 


Corrugated Culverts 


tling earth, and heavy traffic. GOHI 
Corrugated Culverts are easy to handle. 
Quickly installed. No repairs. No up- 
keep. Specify ““GOHI”’ for lowest-cost- 
per-year drainage. 
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, Always Ready to Pump” 


et 


»100% SELF-PRIMING 
> CENTRIFUGALS 


No Primers...No 
» Foot Valves.... 


> OU’LL handle up to 3 times the 
work with this 100% automatic 
pump...and get a new idea of low 
pumping costs. 


vvvvvwvvvevwvvvyv 


w 


Contractors and road pumps 
.-eall sizes and types. 


Self primer increases capacity; muddy 
a water won’t clog it. It’s as sturdy and 

dependable as a pump can be. Write 
> for 1930 catalog, prices. 


SPEED BOY Centrifugal $167.50 
* complete. 


> THE JAEGER MACHINE 
4 Co. 400 ee” Columbus 











































Makes Roads as Even 
as a Billiard Table! 


Concrete roads and concrete asphalt streets are evenly, 
quickly, economically surfaced by the BERG. No other 
tool or method like it. A one-man machine that does the 
work of ten men. Low operating cost. Used and en- 
dorsed by State highway departments, municipalities, lead- 
ing contractors and engineers. Complete information 
gladly mailed upon request. Write 


The Concrete Surfacing 
Machinery Co. 


4543 Spring Grove Ave., 
Cincinnati, Ohio 






HI-WAY SURFACER 
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in the meaning of the charter, an “aviation field’’ not 
being specifically enumerated in the provisions author- 
izing the voting and issuing of municipal bonds. This 
position also was held untenable. The Charter gives 
the city power “to acquire, maintain and operate pub- 
lic service property,’’ etc., and to issue bonds for “pub- 
lic utilities” upon a majority vote of the electors. 

The court said: “In a sense the Home Rule Charter 
is the constitution of the city. It is a frame of munici- 
pal government and is intended to be more permanent 
in its nature than an ordinary statute. In general 
features it is in a form to meet changing conditions as 
they arise. An equipped aviation field in or near the 
city is a means of making aerial service available to 
passengers. The service includes the transportation 
of mail and freight. The field is furnished for a 
public purpose for which taxes may be imposed in the 
exercise of governmental power. In this view of the 
question raised by the auditor, an equipped aviation 
field is both a ‘public service property’ and a ‘public 
utility’ within the meaning of the Home Rule Charter 
which authorizes municipal bonds upon a majority 
vote.” 

For these reasons a writ of mandamus compelling 
the registration and certification of the $100,000 
municipal bonds voted for was allowed. 

(T'0 be continued) 





Machine Finishing for Asphalt Pavement in 


California 
(Continued from page 38) 
ing under and lifting the mixture at each forward 
stroke, and on the backward stroke assisting slightly 
perhaps the forward movement of the machine. 

Both the pendulum and sliding motions are induced 
by means of an eccentric connected to a counter shaft 
-and operating crank arms which swing the rake’s 
teeth or cause the whole raking element to slide. 

The second method has, I think, certain advantages 
over the first, especially for thin surfaces. 

The teeth are set to rake at from 16 to 20 strokes 
per minute, and have a travel independent of the for- 
ward motion of the machine of from four to eight 
inches. It is not desirable that the rake speed should 
be too fast nor the stroke too short. The sliding type 
of rake may have a longer stroke and be slower than 
the pendulum type. 

Essential features of the raking are the lifting of 
the coarser aggregate to the surface of the mixture 
and the formation of compression ridges. The coarse 
aggregate being lifted to the surface allows it to be 
reimbedded in the immediate wearing surface by roll- 
ing and thus forms a non-skid surface. The compres- 
sion ridges between the furrows left by the rake teeth 
have a tendency to assist compression without distor- 
tion or travel in the mixture, since the ridges are flat- 
tened out sidewise by the roller instead of being 
driven ahead by it. 


Paving Operations 


The paving operations in the construction of base 
and surface are as follows: 

If a leveling course is to be laid on old concrete, a 
paint coat of emulsified asphalt is first applied to the 
concrete base. 

Paving mixture heated to approximately 280 de- 
grees F is brought to the road in pneumatic tired 
trucks of 5 or 6-ton capacity. 

The trucks are backed up to spreader boxes and are 
attached to them by means of a quick detachable 
chain hitch. The mixture is roughly spread about two 
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Wuy AN OWEN 
REDUCES CABLE COSTS 


Consider the exclusive method, in 
Owen Clamshell Buckets, of mount- 
ing the lower sheaves on the main 
counterweight—high up in the bucket 
construction—where they cannot 
work in, and rarely come in contact 
with material. 


Owen sheaves are large in diameter, 
properly grodéved ... upper and lower 
sheaves always in rigid alignment. 
There is notipping—no side bends—no 
reverse bends so destructive to cables. 


Thus Owen sheave and cable protec- 
tion increases operating efficiency, 
reduces cable replacement and 
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saves you money. 

Send for an Owen Folder describ- 
ing the 17 Points in detail—or a 
Catalogue showing all types of 
Owen Buckets. 


THE OWEN BUCKET Co. 


6012 Breakwater Ave. Cleveland, Ohio 
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17 POINTS OF 
LEADERSHIP 


1. One-piece steel cross- 


head. 


2.No wear in upper or 
lower arm ends. 


3. Heavy high carbon 


steel arms. 


4. Adjustable undimin- 
ished closing power. 


5. Long life to sheaves 


and cable. 


6. Long arm bolt bearings 
sealed from grit. 



















7. Lever type steel arm 
brackets. 






8. Closing cable is pro- 
tected against exces- 
sive wear. 






9. Heavy shock-resisting 
renewable lips. 







10. Cable clips elimin- 
ated. 


11. Sealed center shaft 
bearings. 














12. Greaterdigging power 
with no dead weight. 







13. Penetration and clean 
dumping. 








14. Dropping shocks ab- 
sorbed, eliminating 
breakage. 


15. Rigid shell construc- 
tion, 


16. Heavy duty high car- 
bon drop-forged steel 
teeth. 














17. Lips or teeth points 
hit first. 
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ALL-STEEL HOIST Nineteen years of recog- 


nized leadership have made 
possible this new, more powerful, slant type, all-steel hoist. 


tHe NEW WOOD 


IMPROVED SLANT TYPE 


HYDRAULIC HOIST 


New power to lift heavy loads— new 
speed for fast dumping—new rugged 
unit censtruction; these features of the 
new slant type hoist built by Wood are 
evidence of new 
and greater value. 


The complete 





new line is our 


greatest achieve- 





ment in hydraulic 


Get all the FACTS! Write for 
bulletins which tell the complete 
story on the profitable operation 


ef dmain een hoist construction. 


WOOD HYDRAULIC HOIST & BODY CO. 
DETROIT S : MICHIGAN 


Branches and Distributors In Principal Cities 
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inches thicker than it will be left by the finishing ma- 
chine and is at once spread to a uniform thickness us- 
ing the screeds of the finishing machines only, as a 

- usual thing. “Some operators use the rakes also, as 
they think they assist compression. Rolling is begun 
as soon as the machines have spread a sufficient amount 
of material. Practically no hand work is required on 
the base mixture. 

Base mixture is usually carried forward for such a 
distance as to allow a full day’s run on surface, or for 
even a longer distance so that it will not be necessary 
to make so many shifts of the finishing machine. Ma- 
chines are usually moved off the pavement at night to 
permit its use by through traffic. 

Surface operations follow closely the methods used 
in constructing base, with a number of additional 
operations, however. It is first necessary to lay steel 
rails 34” to 7%” thick on top of the side forms, as 
hereinbefore described, to give the screeds the proper 
elevation above the side forms to allow for compression 
in rolling. 

The screeds, which are cut at the center, are ad- 
justed to the correct erown by means of hand wheels. 
The rake teeth are lowered into the mixture and in 
the sliding type are set at an angle of about 45 
degrees. 

During operation, it is desirable to carry a wave of 
mixture about half the height of the front screed in 
front of that screed and a smaller wave of mixture in 
front of the rear screed. 

During the operation of the machine, the rakes are 
forming ridges and furrows longitudinal with the 
road and the rear screed is just knocking the top off 
the ridges, leaving coarse aggregate exposed for roll- 
ing. The machines are usually equipped for four- 
wheel-drive and will operate at a forward speed of up 
to 10 feet per minute. 


Rolling 

Rolling is done with ten-ton macadam rollers for the 
first compaction, followed by 6 to 8-ton tandem rollers 
for final smoothing. 

Following the first rolling of the surface, our cus- 
tomary practice is to scatter asphalt-coated stone chips, 
passing 34” and retained on 4%”, over the surface to 
fill any small voids which may be left in the surface 
and to provide additional assurance that the surface 
will be of uniform non-skid texture. Rolling is then 
continued until no more compaction is possible and 
the surface is as smooth as it can be made. 


Smoothness 

Surface smoothness is checked during construction 
by several different methods devised by ingenious resi- 
dent engineers. The simplest method is, of course, 
to use a ten foot straight edge, but as this requires 
a good deal of stooping, other means have been de- 
vised. 

One automatic device consists of a straight edge on 
three wheels so arranged that a rise or fall of the cen- 
tral wheel of more than 4” rings a bell; another has 
a similar bell arrangement but the straight edge con- 
sists of two sled runners; while another is a weighted 
sled which scores the high points as it is dragged after 
the roller. 

The official record of rougness however, is made 
on a vialog or roughometer attached to an automobile 
operating at twenty miles per hour. This machine is 
kept constantly calibrated by checking its operation 
over two or three standard sections of pavement which 
have been run over many times and on which rough- 
ness has been accurately determined. 
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These men are laying a 
| ROT-PROOF...SCAR-PROOF 


...QUIET Bridge Flooring 




































EY are doing the work quickly, with common, every-day 
tools. And—no waiting for the flooring to set or seal—uas 
soon as the job is done, the bridge will be reopened to traffic. 


Smoother, quieter, longer lasting 
—improving with traffic and time 


Carey Elastite Asphalt Plank is a preformed, decay-proof com- 
bination of asphalt, mineral and fibre. Light, but dense and 
durable. It cannot splinter, it cannot corrugate. It absorbs 
vibration, resists mechanical wear. Used in bridge construction 


everywhere—the traffic surface that knits and heals in service. The Keokuk-Hamilton Bridge, at Keokuk, Iowa, 
smooth-surfaced and bruise-proofed with more 
than fifty thousand square feet of Carey Elastite 
Asphalt Plank—in 11%" thickness, over a smooth 
sub-floor of wood. 






YS ASPHALT PLANK 
... for Bridge Flooring 


THe Puitip CarEY COMPANY y Lockland, CINCINNATI, OHIO 
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The following tabulation indicates the average 
smoothness we have obtained on some 200 miles of as. 
Pavements cost you less phalt concrete pavement laid in the last five years: 

Year Miles Laid Roughness Index Remarks 
1924 23.84 30.1 Hand finish 


when rolled with ERIE 1925 24.11 33.2 
49.34 24.1 


1926 ‘i oy 
1927 35.35 25.2-14.6 Machine finish begun 


1928 60.81 30.9-14.7 

We have been able to reduce the roughness to as 
low as eight units on some especially well finished jobs 
without sacrifice of the non-skid feature. 


Output 


The introduction of finishing machines has, as stated 
before, greatly increased the average tonnage output 
of paving plants, and has also decreased the cost per 


ton as shown in the following tabulation: 

Tonnage Per 8 hr. day Average cost 
Year Max. average per ton 
1924 244 194 $7.27 
1925 319 214 6.43 
1926 388 333 5.13 
1927 366 352 5.68 
1928 574 404 4.89 
Naturally, this increase in output has required 


You get these features in an ERIE larger plants and where a 1500 or 2000 pound batch 
box was the usual size in 1924, we are now using batch 


Instant smooth reversing — Greater _ flexibility for cross boxes up to 5000 pounds capacity, with the cost of 
Guaranteed high compression rolling : ; 
Uniform hardness from curb Balanced weight, preventing the plant in proportion. 

to curb sinking in or bridging ' 
Minimum of hand tamping Clear view for the operator Cost of Laying Asphalt Concrete 
Better factory service Unequalled ease in steering The following comparisons of the cost of spreading 
asphalt concrete by hand and by machine were taken 


. . . from two jobs completed within the last two years: 

Erie Machine Shops, Erie, Pa. By Hand By Machine 

Roller Specialists for 40 years. om 300 tons per day 600 tons per day 
aDdor: 


i) i a ES TTY Foremen 1 at $8.00 $8.00 1 at $8.00 $8.00 
Machine 


operators ... a es lat 8.00 8.00 
Shovelers .... 8at 4.50 36.00 4at 4.50 18.00 
Rakers 7.00 7.00 lat 7.00 7.00 
- Rakers 6.00 12.00 lat 6.00 6.00 
& 

&) Dumpman or 
Spreader box lat 4.50 4.50 2at 4.50 9.00 
Railmen i a 2at 4.50 9.00 
Screenings ... 4.50 : 2at 4.50 9.00 
4.50 : lat 4.50 4.50 





Write for catalog today. 


Totals j 15 $78.50 


Spreading cost per ton ... 131 
Machine rental per day.. $15.00 
Gas and oil per day 1.20 


$16.20 


Cost of machine per ton 
Total cost of spreading by machine per ton 





Mosquito Control on Water Supply Reservoirs 
(Continued on page 39) 
— ~ shallows, flats, bights and similar areas, commonly in 
ee the heads of impoundings and of tributary streams. 


BENIAI MIN F: KLIN Varying the water level from 6 to 8 inches each 
week during the active breeding season will strand 


Chestnut Street at Ninth many larvae. Others will be brought out into more 


PHILADELPHIA open and active areas and thus be exposed to the eie- 

ments and to natural enemies. There will probably 

ae waa _— , : be some shallow areas, however, where the fish cannot 

Combining traditional hospitality with attentive reach the larvae and here some type of larvicide may 

service, enjoyable environment and the most be necessary. According to information in hand, min- 

modern hotel appointments. eral oil is the most satisfactory larvicide for use in 

Twelve hundred rooms, each with bath reservoirs. There is very little danger of its reaching 

Rates commence at $4.00 the pipe lines, since it is usually applied at the upper 

HORACE LELAND WIGGINS, Managing Directoo end of the reservoir. However, oil will not give effec- 

tive control where there is heavy vegetation, and we 

return to the original statement that a clean reservoitl 
is the first essential to mosquito control. 
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GRADERS HEAVY BITUMINOUS DISTRIBUTORS 
POWER 
The “AUTOGRADER” (heater type) for Asphalts & Tars 


and “DREADNAUGHT.” COLD APPLICATION OIL DISTRIBUTORS 
RED SEAL 


Continental Engines 


PATROL GRADERS 
(drawn type) 


ROAD ROLLERS 
5, 7, 8, 10 & 12 tons 


CHIP SPREADERS 


Complete 
ROCK CRUSHING OR 
SAND & GRAVEL 
PLANTS—of any capacity. 


NO. 1040 CHAMPION 
REDUCTION 
CRUSHER 
With SK F 
Self-Aligning 
Roller Bearings 


PORTABLE ROCK CRUSHING PLANTS 


MACHINERY 


THE GOOD ROADS MACHINERY CO., Inc. . 


KENNETT SQUARE, PENNA. 


Sales Branches 
New York WATERTOWN, Mass. PHILADELPHIA 
PittssuRGH CHIcAGo HAarrisBuRG, PA. FRANKFORT, Ky. = 
The “GOOD ROADS” MODEL Y-90 Portable 
Gravel Plant—for Crushing, Screening and Loading 


For latest catalogs—consult the classified INDUSTRIAL LITERATURE secticn, beginning on page 119 
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Portability — 









































Modern road construction methods demand the ulti- 
mate in equipment speed—each unit carefully chosen 
and timed to keep pace with every other unit—the 


complete equipment form:ng a com- 
pact plant capable of turning out 
consistent concrete, economically «nd 
fast. 

Your batching plant is a vital factor. 
Speed in batching and accuracy in 
measurement are necessary require- 
ments—but do not overlook portability 
and capacity. 


Is your plant held up by lack of batch- 





plus — Capacity 





The facilities of The C. S. 
Johnson Company, specializing 
exclusively in the design and 
construction of bins and batch- 
ing units, are available for the 
solution of your material yard, 
central mixing plant or batching 
plant problems. 





ing eficiency—have you sacrificed capacity for porta 
bility or the reverse? A Johnson Demountable Bin, 
consisting of eight units, shop fitted, shipped knocked 


down, and assembled in the field with- 
cut bolting or special equipment, is 
available to take care of any capacity 
you may need, not only in 20 or 50 ton 
sizes, but up to and including 190 ton 
capacity. 


For true portability, plus full capacity, 
Johnson Bins offer you decided ad 
vantages—complete details will be sent 
gladly—without obligation. 


THE C. S. JOHNSON COMPANY 


CHAMPAIGN, ILLINOIS 
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Engineering 
Societies 




















June 2-6—-A MERICAN WATER 
WORKS ASS’N. Annual convention at 
St. Louis, Mo. Beekman C. Little, Secy., 
29 West 39th St., New York. 


June 23-25—NATIONAL 
ENCE ON CITY PLANNING. Annual 
conference at Denver, Colo. Secretary, 
Flavel Shurtleff, 130 East 22nd Street, 
New York. 


July 9-11—AMERICAN SOCIETY OF 
CIVIL ENGINEERS. Annual convention 
at Cleveland, O. Secretary, George T. Sea- 
pury, 33 West 39th Street, New York. 


September 24-27 —INTERNATIONAL 
CITY MANAGERS’ ASSOCIATION. An- 
nual meeting at San Francisco, Calif. 
Executive Secretary, Clarence E. Ridley, 
923 East 60th Street, Chicago, IIl. 


October 6-11—SIXTH INTERNATION- 
AL ROAD CONGRESS at Washington, 
D. C. Secretary General, Thomas H. Mac- 
Donald, Washington, D. C. 


October 7-10—-AMERICAN ROAD 
BUILDERS’ ASSOCIATION. Internation- 
al Exposition of Highway Equipment and 
Material at Washington, D. C. Secretary- 
Director, Charles M. Upham, National 
Press Building, Washington, D. C 


October 18-17—AMERICAN SOCIETY 
FOR MUNICIPAL IMPROVEMENTS. 
Annual meeting at Richmond, Va. Sec- 
retary, C. W. S. Sammelman, 315 Com- 
mercial Building, St. Louis, Mo. 


October 27-31—AMERICAN PUBLIC 
HEALTH ASSOCIATION. Annual meet- 
ing at Fort Worth, Texas. Executive 
Secretary, Homer N. Calver, 370 Seventh 
Avenue, New York. 


CONFER- 





New York State Sewage Works 
Association 


The second regular annual meeting 
of the New York State Sewage Works 
Association was held in Albany, N. Y. 
on May 10, 1930. In the absence of 
the President, Kenneth Allen, the Vice- 
President, C. A. Holmquist, presided. 
Sixty-one members and guests were 
present. 

The morning session was devoted to 
the regular business of the Association 
and to the presentation and discussion 
of two papers, one on “Operating Ex- 
perience at the Syracuse Treatment 
Works,”” by W. P. Gyatt, chief operat- 
ing engineer, and the other on “‘Es- 
sentials of Operation and Control of 
Small Sewage Treatment Plants’’ by 
C. C. Agar of the State Department of 
Health. 


Wellington Donaldson New York 
City), W. A. Ryan (Rochester) and 
C. L. Walker (Ithaca) were elected 
members of the Executive Committee 
for a term of three years to succeed the 
retiring members, R. Suter, R. H. 
Gould and Kenneth Allen. Mr. Allen, 
however, will continue to serve on the 
Executive Committee for another year 
as an advisory member. The officers 
for the ensuing year are, C. A. Holm- 
quist, President; Morris M. Cohn, Vice- 
President, and A. S. Bedell, Secretary- 
Treasurer, : 


_ The report of the Committee on the 
Short School for Sewage Works Opera- 
tors was received with considerable in- 
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terest as definite plans are being formu- 
lated for holding a one-week school at 
Schenectady during the coming autumn. 

At the luncheon held in the DeWitt 
Clinton Hotel, C. A. Holmquist pre- 
sented the greetings of Dr. Parran, the 
State Commissioner of Health, indicat- 
ing his sincere interest in the aims and 
activities of the association. Follow- 
ing the luncheon, ‘here was a lively 
round table discussion on the effect of 
industrial wastes on the operation of 
municipal sewage treatment plants, the 
propriety of allowing cellar drains to 
be connected to the sewer system and 
the specifications for house connections, 
led by R. S. Lanphear, R. C. Wheeler 
and Fred Fisch. 

The meeting closed with an inspec- 
tion trip to the sewage treatment plant 
of the city of Albany, and to the treat- 
ment works serving the Albany County 
Buildings where very complete treat- 
ment and odor control were well exem- 
plified. 

The next meeting of the association 
will be held on September 6, 1930, in 
Syracuse, Glenn D. Holmes serving as 
chairman of the local committee on 
arrangements. 





Northern Michigan Road Builders’ 
Association 


The meeting of the Northern Mich- 
igan Road Builders’ Association was 
held at Ironwood, May 8 and 9. Next 
year’s meeting will be at Marquette. 

Herbert F. Larson, Road Engineer 
for the Iron County Road Commission 
was re-elected president; C. F. Winkler, 
Road Engineer for the Gogebic County 
Road Commission was re-elected vice 
president and H. L. Wagner, Road 
Engineer of Baraga County was elected 
secretary to succeed Frank L. Betts, 
former Road Engineer of Menominee 
county, but now a member of the Bark 
River Culvert Company. 





American Road Builders’ Association 


The annual business meeting of the 
American Road Builders’ Association 
was held in Washington, D. C., May 15 
and 16. Reports of old officers and 
committees were heard on the afternoon 
of the 15th, and at a dinner at the 
Willard in the evening, the new officers, 
headed by W. A. Van Duzer, president, 
were installed. 

Membership in the association in- 
creased considerably during the year, 
according to the report of the outgoing 
president, Major F. A. Reimer. The 
year also was successful financially, the 
assets of the association increasing about 
$40,000, to nearly $200,000. 

St. Louis was chosen as the place for 
the 1931 convention and road show. 





Pennsylvania Water Works 
Operators 
The annual conference of this asso- 
ciation will be held at State College, 
Pa., June 24-25. Following the meet- 
ing, the Pennsylvania Sewage Works 
Association will meet at the same place 
June 26 and 27. 
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The Crossroads 
of the 
Country 

are marked by 


The “EARLY” 
Signs 


Write for descriptive 
folder and prices 


TRAFFIC & STREET 
SIGN CO. 


86 Foundry St., Newark, N. J. 











200 Apts., 300 Rooms 


Milwaukee's finest popular-priced 
apartment hotel—near Lake—four 
blocks from business section. Each 
apartment has bath and shower. 
Beauty salon. Dining Room. Ex- 
cellent garage and parking fa- 
cilities. 

Attractive weekly and monthly 

rates 


THE PLAZA 


551 Cass at E. State 
On U. S. Highway 141 


MILWAUKEE 
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PIPE— 


Used 


Costs 


fall. 





COMBINATION 
Steel and Wood 


The Modern, 


Economical Water Pipe. 


Michigan Water Pipe is particularly 
for adapted for municipal and industrial 
water supply and sewer lines. 


The cost of laying machine made steel and 
wood pipe is less than for any other pipe for 
water under pressure—no special labor or 
extra materials are used in making the joints— 
width of excavation is less—light weight per- 
mits laying without slow-moving block and 


Write today for full details 


MICHIGAN PIPE CO. 


Bay City, Mich. 
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Engineers’ Club of St. Louis 


At the annual meeting of the club 
held on May 8, officers were elected as 
follows: W. O. Pennell, chief engineer, 
Southwestern Bell Telephone Co., pres- 
ident; first vice-president, A. T. Hun- 
ter; second vice-president, A. H. Baum; 
third vice-president, G. A. Waters; 
treasurer, H. Shifrin; secretary, C. W. 
S. Sammelman. 











Technical Publications 





Ammonia-Chlorine Water Treatment. 
—The Ammonia-Chlorine or Chlora- 
mine process of water treatment, 
which has been found successful abroad 
and which has been recommended by 
such bodies as the British Ministry of 
Health, has now been installed in vari- 
ous communities in the United States 
for the purpose of improving the drink- 
ing water supply. 
is made that the Am- 
monia-Chlorine treatment is not only 
a more efficient bacteriacide than is 
chlorine alone but also rids the water 
treated of odors and tastes which are 
so often found in such municipal ser- 
vices. Ammonia-Chlorine treated 
waters also remain free from bacterial 
aftergrowths over long periods of time. 
Another important feature in favor of 


The claim 





the process is its power to eliminate 
objectionable chlorinous and_chloro- 
phenol tastes and odors incident to the 
use of chlorine. It also makes for 
economy in the use of chlorine. 

In addition, it is believed that the 
new process will be found valuable in 
other fields, such as the purification of 
water in swimming pools, and in sev- 
eral industrial processes subjected to 
the formation of slimes such as occur at 
some stage of the operations in paper 
mills, tanneries, animal products plants, 
textile industries, wall board manufac- 
ture and other activities. 

In the Ammonia-Chlorine or Chlora- 
mine process the water is first treated 
with ammonia. This is done by intro- 
ducing the ammonia into the water by 
means of an ammoniator, an apparatus 
that is essentially the same as the ap- 
paratus employed for feeding chlorine 
into water supplies except its parts are 
made of materials impervious to the 
action of Ammonia. It appears that 
pre-ammoniation is desirable to obtain 
the best results and some time is allowed 
to elapse between the introduction of 
ammonia into the water and chlorina- 
tion. The ammonia and chlorine react 
to form chloramines in the water. 

Aside from drinking water supplies 
it is believed that swimming pools will 
constitute an important field for its use 
and the British Ministry of Health re- 
cently pointed out its advantages for 
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this purpose. Swimming pools as a 
rule are heavily charged with chlorine; 
in many cases, to the point of discom- 
fort to the bathers. The new treatment, 
it is claimed, would eliminate the strong 
and disagreeable tastes and odors. 


Among the municipalities now em- 
ploying the Ammonia-Chlorine process 
for the treatment of waters are Green- 
ville, Tenn., Springfield, Ill., Lancas- 
ter, Pa., Media, Pa., Phoenixville, Pa., 


Philadelphia, Pa., Burlington, N. J., 
Bay City, Mich., Cleveland, Ohio., 
Beaver Falls, Pa., East Liverpool, 
Ohio, Allentown, Pa., Hyattsville, 


Maryland, Defiance, Ohio, Greenville, 
Pa., and Warren, Ohio. 


Further information may be found 
in the booklet ‘‘The Ammonia-Chlorine 
Treatment of Water,” which is pub- 
lished by the National Ammonia Com- 
pany, Inc., New York, Philadelphia, 
St. Louis, and Seattle, Wash. 








Personals 





Victor Arnold, for many years dis- 
trict manager of the Pittsburgh Equit- 
able Meter Company’s New York office, 
has purchased the property and assets 
of the Phoenix Meter Company, located 
at Prince’s Bay, Staten Island, N. Y., 
and has reorganized the company. Mr. 
Arnold’s company will hereafter be 
known as the Phoenix Meter Corpora- 
tion, and he will continue to manufac- 
ture the well-known Phoenix meter. Er- 
nest Gamon, who has been connected 
with the company since its organization 
is now consulting engineer. Both 
Messrs. Arnold and Gamon have had 
very wide experience in both manufac- 
turing and selling of meters, and have 
many acquaintances in the _ industry. 
Sales and executive offices of the com- 
pany have been opened at 50 Church 
St., New York, N. Y. 


S. F. Crecelius has been appointed 
city engineer of E] Paso, Texas. 


E. A. Doyle, Consulting Engineer 
of The Linde Air Products Company 
has been elected president of the Ameri- 
can Welding Society. 


C. K. Dykstra has been appointed 
city manager of Cincinnati, Ohio, suc- 
ceeding Col. C. O. Sherrill, who re- 
signed to enter business. 


Gardner S. Williams, consulting en- 
gineer, Ann Arbor, Michigan, has been 
appointed a member of the Committee 
on Flood Control of the American So- 
ciety of Civil Engineers. 


Clyde C. Whipple, Assistant Profes- 
sor of Electrical Engineering at the 
Polytechnic Institute of Brooklyn has 
been granted leave of absence for one 
year by the Corporation of the Insti- 
tute to serve as visiting professor 1 
electrical engineering at the Green 
School of Engineering of Princeton 
University. 













PUBLIC WORKS 


: Public Officials: 











Here’s a sound plan that has proved practical for thousands 


of public officials and other successful business men: 






To cut your hauling costs, put a Dodge Truck to work. 









Dodge Trucks are confirmed money-savers for these 


reasons: They have the power you need for hill, hole or 





soft ground. Provide the speed that enables you to make 





more trips and save more time. Insure the dependability you 





want for year-after-year adherence to schedules. Attract 





patronage by their fine appearance. Please drivers by their 





roadability, comfort and handling ease. Are so designed 






and built that economy and long life are definitely assured. 







~ See your Dodge Brothers dealer. Inspect Dodge Trucks. 
Compare them. Drive one. Choose from 124 standard 





types, ranging in capacity from ¥2-ton to 3-tons. Buy one 





complete with body. Rest assured that it will cut your costs. 


DODGE TRUCKS 


r latest catalogs—consult the classified INDUSTRIAL LITERATURE sectio on, beginning on page 119 
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Engineering and Construction Equipment 


New Machinery, Apparatus, Materials and Methods and Recent Installations. 








The Shunk Success Heavy Duty 
Road Maintainer ~ 


A’ road maintainer has recently been 
placed on the market by the Shunk 
Manufacturing Company, Bucyrus, 
Ohio. The Shunk Manufacturing 
Company recently took over the Suc- 
cess Road Machine Co. of Jackson- 
ville, Ill., the company which formerly 
manufactured and sold the Success 
Maintainer. ‘The machine has been im- 
proved by the Shunk engineering staff 
and was shown for the first time at the 
Southwest Road Show held in Wichita, 
Kansas, February, 1930. 

The maintainer, a multiple blade 
machine, is built for heavy duty main- 
tenance work. Its frame, built of 6 in. 
channel steel, is thoroughly braced and 
riveted. There is stated to be no blade 
jump or chatter, nor any side draft. 
The entire weight of the machine can 
be placed upon the twin dual blades. 
The three point draft draw puts the 
pull low down near the center of the 
blades, where it is most effective. Be- 
ing a light draft machine a 15-30 H.P. 
tractor affords ample power for oper- 
ation; a safety pin feature is provided 
so that greater power may be used 
without injury to the machine. 

Each set of dual-blades are sepa- 
rately controlled by three large hand 
wheels, easily operated, to raise or 
lower the heel or toe or to draw them 
into the machine into a neutral posi- 
tion. The rear blade is also raised or 
lowered with its own handwheel. Two 
additional adjustments offer varied po- 
sitions for this blade. The large and 
roomy platform gives the operator free 
access to all of these adjustments. 

The twin-dual or multiple blade fea- 
ture is a patented and exclusive feature 
of the maintainer. All five blades are 
double edged, extra wide, high carbon 
steel, reversible and interchangeable to 
all positions on the machine. They 
are concaved, ground and polished. 


Klinck Test and Puddle Plug 
Harry W. Klinck, of Logansport, 
Indiana, formerly superintendent of 
the Logansport Water Works has pro- 
cured a patent on a Test and Puddle 








Shunk Heavy Duty Maintainer. 





Section of New Novo Pump. 


Plug for use in backfilling the trench 
where new water mains are laid. 

It is customary when laying water 
mains, to test the joints under pressure 
before placing the dirt back in the 
trench. Then after the joints are 
found to be tight the trench is filled in. 
If the soil is not tamped in layers as 
the trench is filled a mound several 
feet high is usually left over the pipe. 
Tamping, however, is very expensive 
and slows up the work considerably. 

The Test and Puddle Plug serves 
two purposes. It is inserted in the end 
of the pipe and tightened in place. This 
plugs the pipe and allows the water 
pressure to be applied for testing the 
joints. Dirt is then dumped into the 
trench a few feet behind the end of the 
pipe to form a dam across the trench. 
A short piece of two-inch pipe or hose 
is coupled into the Test and Puddle Plug 
and water from the main is allowed to 
fill the trench behind the earthen dam 
and the soil is dumped into the trench. 
No tamping is necessary as the soil 
packs as it is dumped in trench, While 
the trench is being filled the Test and 
Puddle Plug may be removed to allow 
the laying of additional pipe. By this 
method the trench may be backfilled as 
the work progresses and thus eliminate 
the danger caused from open ditches. 
In a comparative test on laying three 





hundred feet of six-inch pipe the sav- 
ings amounted to more than the cost 
of the Test and Puddle Plug. The cost 
of laying a mile of pipe is reduced by 
$400 to $600 by this method, depend- 
ing on the depth of the pipe and the 
kind of soil. 

The Klinck Test and Puddle Plug is 
being manufactured and marketed by 
the H. W. Clark Company, Mattoon, 
Illinois. At the present time it is made 
in sizes for 6”, 8” and 10” pipe. Other 
sizes will be placed on the market soon. 





A New Type of Pump by Novo 

The Novo Engine Company, Lan- 
sing, Michigan, have designed, tested 
and put on the market a pump that is 
entirely new in principle, design and 
performance. 

This pump is known as the Roller 
Ring Plunger Pump. One of the main 
features of this pump is that it does 
away with the old service ‘‘bug-a-boo” 
of changing diaphragms, packing the 
pistons, etc., for it has no diaphragms, 
no packing or oil seal. 

An absolutely liquid tight water seal 
is maintained by two rubber rings on 
the plunger that roll with the action of 
piston as they are pressed against the 
cylinder wall. The rolling action of 
these rings prevents friction and hence 








Klinck Test and Puddle Plug. 
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Cambria Crescent, Norfolk, Va. 
A Kyrock surface, now in its 24th 
year of continuous service. It is without 
ruts, cracks or waves. Its resiliency is unimpaired. 
Test measurements do not disclose any abrasive wear 
and its surface retains its initial coefficient of friction. 
Laboratory tests of samples cut from this surface in 
February, 1930, show no chemical change in the bit- 
umen and no loss in bitumen content. Kyrock does 
not lose its life. 


Cambria Crescent, 


NorfolkVa. Photographed Mar. 1930. 


Kyrock laid 1906 


24Years under Traffic 
Maintenance -Neqliqible 


A Good Street 
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Many miles of streets and high- 
ways of various types laid 10, 15 
years ago have taken a toll for main- 

tenance equal to their original construction cost 
—many have disintegrated and been replaced. 
This Kyrock street has given uninterrupted service 
for 24 years at but little more than its original con- 
struction cost. It is good for many years to come. 
On the basis of cost per mile per year, Kyrock is 
the cheapest material available. 


Investigate Kyrock. Kentucky Rock ASPHALT CO., Incorporated, Marion E. Taylor Bidg., Louisville, Ky. 





‘Jh 





eUniform<. 
Pave 


For latest catalogs—consult the classified INDUSTRIAL LITERATURE section, beginning on page 119 







ment 


























100 


lack of wear permitting the use of one 
set of rings for a season’s work. 

Due to the rapidity of the strokes 
of the plunger, which operates at 120 
strokes per minute, water is forced 
through the pump at a very high velo- 
city, permitting it to carry along with 
it a great deal of foreign material held 
in suspension. This is also facilitated 
by the fact that it is a straight line flow 
from the suction inlet to the discharge. 
Also the rapidity of the strokes create 
a more constant and uniform flow of 
water, for there is no lull between 
strokes as is the case of a slower acting 
pump. 

The pump is compact and light, 
weighing only 960 pounds. It has a 
capacity of 3,500 to 5,000 gallons per 
hour and develops a 100-foot head. For 
high speed hauling it may be mounted 
on a coil spring rubber tire trailer. The 
standard mounting is on a four-wheel 
truck, 


New Universal “512” Shovel 


A’ one-piece gear case which encloses 
all of the operating mechanism is 4 
feature of the New “Unit 512” de- 
signed by the Universal Power Shovel 
Company, division of the Unit Corpera- 
tion of America, Milwaukee, Wiscon- 
sin. This one-piece gear case encloses 
all operating mechanism so that it oper- 
ates in a continuous bath of oil, a ce- 
sign which has proved its advantage in 
both automobile and truck operation. 

Every control is within easy reach of 
the operator’s seat. For instance, a spe- 
cial, free-working split crowd drum, 
within reach of the driver’s seat, en- 
ables the slack in crowd lines to be taken 
up in a few seconds. The operator 
only uses the boom hoist lever and ro- 
tates the free-working special split 
crowd drum. In this operation, lifting 
the boom relieves normal crowd tension. 

A positive independent forward and 
reverse crowd assures complete control 
of dipper stick. The most adhesive 





materials can be quickly shaken from 
the bucket. The design makes the 
weight of the boom act as a shock ab- 
sorber to relieve gears and cable of ex- 
cessive strain. 








Standard Mounting, Novo Pump. 


PUBLIC WORKS 


This model is powered by a ‘‘Wau- 
kesha’”’ VK Motor with governor. Bore, 
414”; stroke, 5”; R.P.M., 1400, de- 
veloping 48 H.P. Equipment includes 
air cleaner, American Bosch Magneto 
and pusher type fan which ventilates 
the cab. Muffler and exhaust which con- 
ducts gas high into the air increases 
operating comfort and makes entire 
machine quiet running. This power is 
ample for extreme digging conditions; 
to move the turn table through six revo- 





Universal “512” Shovel. 


lutions per minute, and to pull the 
shovel through five dips in a minute. 
Traction speed is 344 to 1% m.p.h. 
The 512 Unit is presented as a ma- 
chine to move material at low yardage 
cost. The production capacity of any 
excavator depends on the speed and ease 
of operation to even a greater extent 
than the volume of earth moved with 
each cycle. It is on this basis that the 
Universal Power Shovel Company has 
designed and developed the 512 Unit 
shovel—a machine which represents a 
comparatively small initial investment 
and an exceptionally low production 
cost, while giving the owner ample 
capacity with unusual flexibility in serv- 
ice. The machine is easily and quickly 
converted to clamshell, dragline, 
trenchoe, crane or backfiller, and these 
change-overs may be made very readily. 





Mohawk Hotstuf Asphalt 
Heaters 


The Mohawk Asphalt Heater Co., 
Schenectady, N. Y., manufacture the 






Mohawk Hotstuf Asphalt Heater. 
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The “512” Gears Run In Oil. 


Hotstuf asphalt heater, which, it js 
claimed, has eliminated the problem of 
burning out. These heaters have dis- 
tinct hot and cold chambers. The ele- 
vated melting chamber is_ separated 
from the lower storage chamber by a 


‘ solid removable partition plate with an 


cpening at the bottom, separating the 
cold material. 

The most important feature is the 
patented elevated melting chamber 
which, it is stated, produces 30 per cent 
greater melting capacity with 30 per 
cent less fuel. This construction elimi- 
nates coking, by the natural flow of the 
hot material carrying the sediment to 
the storage chamber and thence through 
the draw-off valve. 





Connersville Rotary Meters for 
Sewage Gas 


The Connersville Blower Co., Con- 
nersville, Ind., manufacture rotary dis- 
placement meters which are being used 
to give dependably accurate measure- 
ment of the gas that is formed and 
drawn off of sewage sludge digestors. 

These meters have been installed in 
plants at Springfield, Ohio, Dallas, 
Texas, and San Antonio, Texas, and 
orders have been received for meters to 
be used in three of the larger sewage 
disposal plants that are being erected in 
the central west. 

The features in these meters which 
appeal to the users, are accuracy of 
measurement, the dependability of oper- 
ation, because of sturdy construction, 
and simple design, which has eliminated 
any delicate parts that might require 
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frequent repairs or adjustment; also 
the ease of installation of the meters 
and their ability to operate at very low 
differential pressures. 

The illustration shows a meter with 
4 standard totalizing register which 
reads direct to the nearest 100 cu. ft. 
On several installations, these meters 
have been furnished with a special re- 
cording instrument, and while this in- 
strument is primarily used in the gas 
industry as a demand recorder, it also 
serves as a flow recorder, showing the 
amount of gas passing through the 
meter showing different intervals of 
time. 

These meters may be used on any 
service where the gas flow will be 500 
cu. ft. per hour or greater. 

The rating given is ‘he normal ca- 
pacity, but any of these meters will 
maintain their accuracy of measurement 
through a variation in capacity, rang- 
ing from approximately 10% to 200% 
of the normal rating. This is due to 
the fact that the unit of measurement 
is the displacement per revolution of 
the impeller, which is a fixed, unvarying 
and nonadjustable volume determined 
by accurately machined cast iron sur- 
faces. The speed of rotation of these 
impellers will vary, however, as the flow 
of gas varies, for the impellers cannot 
rotate until they have been filled with 
gas, 





La Plant-Choate Three-Way 
Dump Wagon 

La Plant-Choate Mfg. Co., Inc., 
Cedar Rapids, Ia., manufactures a 3- 
way crawler dump wagon which has a 
capacity of 7 to 8 yards. This wagon 
is designed to meet any need of the 
contractor, for side or rear dumping 
equipment, in that it dumps either to 
the rear, to the right or to the left. It 


Left: 


Meter Measures Sewage Gas Ac- 
curately. Right: The 2-Lever Drag 
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Rotary 





Maintainer in Operation. 


is hydraulically operated, with down- 
folding doors which open and close 
automatically as the body is raised and 
lowered. The entire dumping operation 
is controlled by the tractor operator 
from his seat on the tractor. 

The body on the La Plant-Choate 3- 
way dump wagon is built by the Differ- 
ential Steel Car Company, of Findlay, 
Ohio. Their experience and success in 
building bodies have been combined in 
the construction of this new body 
which is mounted on La Plant-Choate 
chassis and ‘‘Roadlayer’’ tracks. 





The General Planetainer 


The General Wheelbarrow Co., Cleve- 
land, O., manufactures the General 
Planetainer, a new type of 2-lever drag 
maintainer. This machine combines 
the leveling principle of the drag with 
the cutting action of the road patrol 
or maintainer. The front blade is a 
curved grader blade similar to that 
used on a regular maintainer. To the 
back of the blade is attached a curved 
steel planing shoe that irons out the 
road. The blade and shoe may be set 





La Plant-Choate 3-Way Dump Wagon. 


The body, frame, and tracks are 
built entirely of steel, made to with- 
stand the roughest treatment and hard- 
est usage. 


Because of the absolute and quick 
escapement, this wagon is particularly 
adaptable to building roads or dams in 
mountainous territory where the fills 
have to be either side or end. The dis- 
charge opening is so large that the wid- 
est shelf rocks, handled by the shovels 
today, can be easily dumped. It is 
also ideal for use in rock quarries or 
places where materials are to be dumped 
on conveyor belts. 





How the 2-Lever Drag Maintainer Works. 





to plane, cut, or iron. The machine is 
suited to do any kind of maintenance 
work under any kind of road condition. 

The Planetainer is said not to jump 
about on the road, leaving uneven, 
places. The steel shoe holds the blade 
to the road. If the road is hard, or 
there is much material to be moved, the 
Planetainer may be weighted down to 
make it more effective, or the operator 
may ride on the wide platform. The 
channel steel cross bars provide a sure 
footing for him. 

The blades are adjustable to eight 
positions by levers conveniently located 
for the operator. Each blade is seven 
feet long, with the rear blade offsetting 
the forward by a foot, which gives the 
machine an eight-foot cutting width. 

For wide roads three Planetainer units 
may be joined together. The two for- 
ward units are held apart by an adjust- 
able angle steel strut bar. The length 
of this strut may be changed to fit vary- 
ing widths. The third unit is fastened 
by short chains directly behind the gap 
between the forward units. When 


joined together in this manner the 3- 
way Planetainer will work an 18-foot 
strip. For narrower roads the single or 
2-way Planetainer may be used. The 
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A Traffic-Line Marker 
for YOU! 


Few cities or towns now have hand-painted 
traffic lines. Nearly all use a traffic-line marker 
of some kind. But before you buy a line-mark- 
ing machine, be sure that you have checked over 
the features of the Traf-O-Mark. 








A marker should make a clear, visible line. . . 
be simple to operate . . . easy to clean. 
You will have this in the Traf-O-Mark. 
Write for complete information. 


The Traf-O-Mark can 
be equipped with roll- 
ers to mark 4-, 5- or 
6-inch lines. Shecify 
the size you want. 





Traffie Line Marker 


TRAF-(E)-MARK 


LITTLEFORD BROS, 452 E. PEARL ST. CEINCINNATI,.O. 
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No. 1 DURABLE ECONOMICAL 
ncaa iyi te SOLVE YOUR PROBLEMS 
Road and Highway Construction and Maintenance 
Railroad Crossings and Platforms with 
VIAFALT EMULSIFIED ASPHALTS 
WINTER MATERIAL No Heating No Solvents 
Road and Highway Construction and Maintenance IDEAL 


Railroad Crossings and Platforms 


No. 10 


Soft and Tacky Finish 







COLD-METHOD APPLICATIONS 
PAVING USES 






















ALL YEAR MATERIAL COLD PATCHING RESURFACING 
Mastic Flooring and Concrete Patchwork WATERPROOFING USES 
ROOFING DAMP-PROOFING 


Unexposed Waterproofiing and Damp-proofing 


No. 11 
Hard Non-Tacky Finish 
ALL YEAR MATERIAL 


Exposed Protective Coatings of all sorts at all times 
Specifications on Request 


OTHER GRADES FOR SPECIAL PURPOSES 


PROTECTIVE COATINGS FOR 
METAL AND MASONRY STRUCTURES 















Literature on request. 


Headley Emulsified Products Co. 


Philadelphia, Pa. 
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single unit can be drawn by a team. The 
2 and 3-way Planetainers require a 
tractor. 

The Planetainer can be bought much 
more cheaply than the average main- 
tainer, and the cost of maintenance is 
exceedingly low. The blades are re- 
versible; when one edge is worn out, 
the blade is turned over and bolted on 
again, thus getting double wear. 

The single unit Planetainer comes 
completely equipped with two inde- 
pendently operated 7-foot blades, plan- 
ing shoe and hitch chains. The 2 and 
3-way Planetainers come complete with 
necessary strut bar and _ connecting 
chains for joining together. The single 
unit complete with shoe weighs 340 


pounds. 





Ryerson Develops New All-Steel 
Highway Crossing 

A highway crossing made entirely of 
steel, that will withstand the heaviest 
traffic loads indefinitely, has been 
placed on the market by Joseph T. 
Ryerson & Son, Inc., Chicago, Ill. 

“Simplicity in construction combined 
with a sturdiness found only in thick 
steel plates have given this new cross- 
ing wide prestige among railroad main- 
tenance men. 

It is made of one-quarter inch steel 
plates, firmly riveted to steel channels 
and zees. An unique feature of the all- 
steel crossing is the ease with which it 
is installed. Four men will put in an 
eight-foot section in less than a half 
hour. 








Ryerson All-Steel Highway Crossing. 
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Where installation requires the two 
rails to be electrically insulated from 
each other, two rolled steel channels 
are bolted together with a one-inch 
creosoted wood strip in between. The 
bolts are provided with fibre bushings 
and washers. These bolted channels 
are then spiked midway between the 
rails in place of the center I-Beam. The 
ends of the crossing are bent downward 
to the ground to prevent dangling 
chains or air hose from catching in the 
crossing.. Ample circulation of air in- 
sures against rotting of the ties. 

The all-steel crossing includes sev- 
eral safety features which help to pre- 
vent accidents. The plates have a tread 
which prevents skidding. They are on 
an exact level with the tracks and high- 
way, making the entire crossing a 
smooth riding surface. The motorist 
encounters no bumps, therefore it is not 
necessary for him to cross at slow 
speed, thus eliminating the danger of 
stalling his car on the tracks. During 
the winter months, while an abundance 
of snow might be found on the high- 
way, the crossing itself is usually clear, 
as snow does not tend to cling to the 
cold steel, and is easily blown off. 





Mathews Modernized Hydrant 


Important improvements have been 
made by R. D. Wood & Co. of Philadel- 
phia, Pa., in their Mathews hydrant. 
While the basic principles of the hy- 
drant remain unchanged, certain fea- 
tures have been re-designed to meet the 
modern demand for a hydrant that is 
stronger, tougher, more resistant to 
breakage from shock, and more easily 
replaced, if broken by traffic accidents 
without digging or breaking the pave- 
ment. 

The outstanding feature of the 
Mathews always has been the remova- 
bility of the barrel, without digging, 
for repair or replacement. The modern- 
ized Mathews improves even this qual- 
ity. Four lugs have been cast on the 
outside of the barrel at the base. A’ 
tube wrench slips down over these lugs, 
to unscrew the barrel. 

At the top of the hydrant a malle- 
able iron shield-operating nut prevents 
rain and sleet from seeping down and 
freezing around the operating nut. The 
operating stem stuffing box plate is cast 
integral with the nozzle section; thus 
there is no pressure strain exerted on 
the head bolts when the hydrant is open 
and a separate part is eliminated. 

One of the outstanding new features 
of the Mathews modernized hydrant is 
the revolving head, which makes it easy 
to face the nozzles in any direction, 
without disturbing the barrel, simply 
by loosening the bolts in the swivel 
clamping ring. 

The overall strength of the new hy- 
drant assures greater resistance to 
shock. The barrel and protection case 
sections are cast by the Sand-Spun 
method which produces concentric cast- 
ings of greater tensile strength, elastic- 
ity, and toughness. 

The cost of replacing broken hy- 
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New Mathews Hydrant. 


drants has been further reduced by the 
adoption of a beaded protection case 
extension which slips down over the 
regular protection case. Usually when 
a hydrant is broken by being struck, it 
is only the barrel and this extension 
piece which suffer. The main protec- 
tion case will rarely be broken, as this 
beaded extension will receive the major 
strain of the shock. 

The drain valve and the upper sec- 
tion of the main valve are combined in 
one casting, and the drain valve slides 
against a bronze cylinder which pre- 
vents wear on the liberal sized drain 
valve leather. The main valve does not 
revolve, but moves to and away from 
its bronze seat with the minimum of 
friction and wear. Being cone shaped, 
it opens and closes gradually, thus pre- 
venting water hammer, and reducing 
the possibility of gravel or other for- 
eign matter lodging on the seat. 

Complete details may be obtained by 
addressing R. D. Wood & Company, 
400 Chestnut Street, Philadelphia, Pa. 
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SCIENCE versus LUCK 





Layne has eliminated the element of chance in the water produc: 
ing business by applying scientific methods to construction of 
well systems. 


It is no longer necessary for municipalities to 
gamble dollars away in a game where the well 
driller holds high hand. LAYNE contracts 
guarantee a specified quantity of water. YOU 
CANNOT LOSE. 
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Play safe! Write for bulletins 


Layne & Bowler, Inc. 


MEMPHIS TENNESSEE 

















The garbage incinerator that your city or town will build and operate must 
give satisfactory performance, operate and build at low cost, and present a pleas 
ing appearance. Your engineers will make stringent requirements as to these three 
factors in order to give your community the best and most satisfactory means of 
municipal garbage disposal. 

Many towns and cities that demanded an incinerator having these outstanding 
characteristics are now operating Pittsburgh-Des Moines plants and feel that they 
have carried out their program to perfection. 


The Pittsburgh-Des Moines incinerator operates at and above 1400° F which 
insures the complete combustion of all refuse and the elimination of all objectionable 
odors. The plant is guaranteed to operate in a satisfactory manner. 


Standard materials and standard designs in the construction of the plant keep 
initial and maintenance costs at a low figure. The plant is simple in design. It can 
be easily operated by unskilled labor. Little commercial fuel is required and by 
reason of its satisfactory and odorless operation the plant can be centrally located 
which results in a short average hauling distance and consequently low collection 
costs. 

The possibilities in architectural treatment are unlimited. Many Pittsburgh- 
; - Des Moines plants now in operation are, in their pleasing appearance, a real pride 
Highlands, N. J. to the communities owning and operating them. a 

Thirty active vears in constructing public utilities enables us to give the best 
of service in building a Pittsburgh-Des Moines incinerator for your town or City. 





25 tons per day 


A new 24 page 


booklet containing Pittsburgh-Des Moines Steel Company 


data and informa- 









_ | _ ; ; 
garbage disposal by 79 Neville Island, Pittsburgh, Pa. 

incineration will be 

sent to you upon 683 Hudson Terminal Bldg. 981 Tuttle Street 
request. No obli- “ . 

gations. Simply ask New York City Des Moines, Ia. 
a Chicago Atlanta Dallas San Francisco Seattle 
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New Johnson Bantam Weight 
Batcher 


The Johnson bantam weigh batcher, 
for wheelbarrow batching of accurately 
weighed aggregates, is designed for 
building, culvert, small bridge, and 
curb and gutter work where the job 
does not justify the setting up of a 
complete bin and batching unit. It is 
built by C. S. Johnson Co., Champaign, 
Ill. 

Weighing but 280 pounds it can be 
loaded and unloaded easily from trucks, 
and with the two large diameter wheels 
can be moved around on the job by one 
man. The shoveling height is forty- 
two inches, a height tested to prevent 
easy tiring. The capacity is four cubic 
feet or four hundred pounds, a full 
wheelbarrow load. 

The discharge is a simple sliding 
gate with nothing to get out of order— 
high enough for any standard wheel- 
barrow. The hopper is round and free 
from any obstructions that might allow 
the materials to build up. Only the 
material directly in it affects the weight. 

The feature of the bantam batcher is 
the weighing unit. Scale parts are en- 
tirely of bronze, eliminating rust and 
standing up under long service. The 
beam balance indicator, warning the 
operator of approaching balance, bal- 
ance, and overload, can be read from 
either side. All that is necessary is to 


set the beam for the desired weight, run 
the wheelbarrow under the discharge, 
and shovel into the hopper until the 
beam balance indicator shows a balance. 
It is an extremely simple unit, without 


Johnson Bantam 
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springs, eliminating the usual necessary 
wait for the beam to balance. 

The bantam batcher is a unit entirely 
separate from the mixer and is conse- 
quently not affected by mixer vibration, 
it permits the mixer to move along with 
the job, without the necessity of constant 
moving of the stockpile. 





New Ingersoll-Rand Portable 
Air Hoist 


Ingersoll-Rand Company, 11 Broad- 
way, New York City, has introduced a 
new-sized ‘Utility’? Portable Air Hoist 
of 2000 Ibs. capacity. “Utility” 
Hoists, in capacities up to 1500 pounds, 
have been used by miners and contrac- 
tors for the past three years. The addi- 
tion of the 2000-pound size makes this 





Ingersoll-Rand Utility Hoist. 


type of hoist available for additional 
classes of work. 

The uses for ‘Utility’? Hoists are 
varied. In mines they are used for 





































Weight Batcher in Use. 

















Air-Motor-Driven Pump. 


hoisting timbers, tools, pipe, and drill 
steel into stopes and raises; hauling 
and spotting cars, hoisting muck, etc. 
Many of the same uses for the hoist are 
found in quarries and smelters as well. 

In construction work they are used 
on derricks for hoisting buckets in 
caisson work, pulling cars, skidding 
timbers, handling pipe, and operating 
clamshell or orange-peel buckets. They 
can also be used for hoisting material, 
erecting tanks and smokestacks, pulling 
sheet piling, and driving piles. 

The fact that the hoists are of com- 
paratively light weight permits them 
to be readily moved about wherever 
there is work to be done. The hoists 
can be bolted to a timber or mounted 
on a post or steel column in any con- 
venient location. 

The “Utility’’ employs a_ radial, 
four-cylinder, counterbalanced, recipro- 
cating-piston-type air motor, which is 
reversible. All wearing parts and 
cylinders are easily renewable, and the 
cylinders are also interchangeable. 

. The gears are completely enclosed in 
a housing, which excludes all dust and 
permits the gears to operate in a bath 
of semi-fluid grease. 

Ball and roller bearings are used at 
all points where they will add to the 
efficiency and life of the hoist. 

The motor is completely enclosed in a 
dust- and dust-proof case. 





Air-Motor-Driven Pump by 
Ingersoll-Rand 


Ingersoll-Rand Co., 11 Broadway, 
New York City, has announced an air- 
motor-driven pump, known as_ the 
“ACV.” The pump is a Cameron sin- 
gle-stage, single-suction, open-impeller, 
volute type and is driven by a four- 
cylinder air motor. 

It can be mounted on @ shelf at the 
rear of a portable air compressor. In 
this position, the connecting pipe be- 
tween the air receiver and the motor 
will not interfere with the operation of 
the hose line supplying air to the drills. 
Ample space is left on the shelf for a 
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Dise Fine Screens 


for Sewage 
SHEVLIN ENGINEERING CO., Inc. 


229 Fulton St., New York City 
You are invited to inspect plants built by us: 


26th Ward Brooklyn—Two 26 ft. Diam. and 
two 14 ft. Diam. Disc Screens 


Rye Beach, N. Y.—Two 12 ft. Diam. Disc Screens 
Irondequoit Plant, Rochester, N. Y¥.—Two 12 ft. Dia. Disc Screens 


a 











Luray Tapes and Rules 
(UFKIN Bearing This Name 


are Immediately Identi- 


[UFAIN i nig as the Finest on the 
, arket. 

/ ACCURATE-DURABLE 

S, FH {/ IV Stocked by Hardware and Engineering 


Supply Houses 


UFKIN ... Luss fruse 


Catalog SAGINAW, MICHIGAN 
Windsor, Can. New York City 









































There Is Not Such a Great Difference in the Price 
But There Is a Whale of a Difference in What You Get 





A Sterling 
High duty internal 


combustion engine for 


emergency 








Davidson, N. C., emergency unit consists of a Goulds pump driven by a 
Model FC-4 cylinder 100 HP., Sterling engine. 





Write for a booklet—7 minutes reading—and learn = 
is wor investicating. Sterling counter-weights its crankshaft, furnishes an oi 
- th liga 8 cooler and filter, a water jacketed exhaust manifold. 
























STERLING ENGINE COMPANY, Dept.C-5, Buffalo, N.Y., U. S. A. 
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tool box, which does not hinder the oper- 
ation of the pump. 


The unit is positive in action, and 
will prove useful for dewatering trench- 
ss and excavations that have become 
filled overnight. It will alse keep the 
workings free from water caused by 
surface drainage or seepage while the 
men are at work. 


The capacity of the pump, with 60 
ounds air pressure at 1000 r.p.m., is 
130 g.p-m. against a 29-foot head. With 
g0 pounds air pressure at 1200 r.p.m., 
the capacity is 125 g.p.m. against a 43- 
foot head. These figures are based on 
4 20-foot suction lift. 
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Industrial Notes 


—- 





The name of the Reading Meter Re- 
air Co., Reading, Pa., has been 
changed to Hydraulic Equipment Co. 


Chain Belt Company of Milwaukee 
has moved its New York Office into new 
and larger quarters. For a number of 
years their New York Office was located 
at 50 Church Street. The new quarters 
are in the new Chrysler Building, 405 
Lexington Ave., New York City. 


The directors of The Jeffrey Manu- 
facturing Company at the annual meet- 
ing elected Robert W. Gillispie presi- 
dent and general manager of the cum- 
pany. He was formerly vice-president 
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and general manager. At the same 
time the board elected Robert H. Jef- 
frey, former president of the company 
to the position of chairman of the boa:d. 


The Heltzel Steel Form & Iron Com- 
pany announces the appointment of the 
following representatives: Raleigh 
Tractor & Equipment Co., Raleigh, 
North Carolina; Lombard Iron Works 
& Supply Co., Augusta, Georgia; Gor- 
man L. Burnett, Inc., P. O. Box 291, 
Lynchburg, Va.; Dravo Equipment Co., 
300 Penn Avenue, Pittsburgh,. Pa.; 
Dravo Equipment Co., 4800 Prospect 
Ave., Cleveland, Ohio. 


The Cleveland Tractor Co., Cleve- 
land, O., recently delivered to Cuyahoga 
County, Ohio, for use on road work, a 
fleet of tractors consisting of three 
Model ‘40’ and two Model “80-60” 
tractors. 


The town of Oswego, New York, 
has ordered an FWD six-wheeler. The 
town of Marquette, Michigan, ordered a 
2%-ton FWD, and Alger County 
ordered two 3-ton FWD’s from the 
Upper Peninsula Tractor Company. 
The Township of North Bethlehem, 
Pennsylvania, ordered a 2-ton truck. 
And the town of Rochingham, Bellow 
Falls, Vermont, a 2-tonner, all FWD’s. 


The State Highway Department of 
Idaho recently placed an order with 
the Idaho Equipment Company for 2 
FWD two-ton trucks and two six- 
wheelers. The six-wheelers are to be 
fitted to operate rotary snow plows. 
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Trade Publications 


Large Cast lron Lines ——The U. S. 
Cast Iron Pipe and Foundry Co., Bur- 
lington, N. J., has published a beauti- 
fully illustrated book on large cast iron 
lines. 

Used Equipment.—Zelnicker of St. 
Louis has just published a 24-page bul- 
letin covering a very wide line of used 
and new equipment of all sorts for con- 
struction, railroad, mine and quarry, 
boat, dam and other purposes. 

Centrifugal Pump Priming.—Bar- 
rett, Haentjens & Co., Hazelton, Pa., 
have published a valuable bulletin in 
centrifugal pump priming covering the 
following: Priming; with submerged 
pumps, with foot valves, ejector prim- 
ing; by hand, vacuum pump priming; 
power primers; arrangement of intake 
piping. 

Turbines for Water Works.—A 12- 
page bulletin published by the General 
Electric Co., which contains a great 
deal of valuable information regarding 
construction, operation and efficiency. 

Pump Guide—This booklet put out 
by the Chicago Pump Co., Chicago, IIl., 
shows what pumps are used for the dif- 
ferent services and gives engineering 
data on each pump. There is also a sec- 
tion devoted to ‘“‘useful information,”’ 
which gives tables useful in figuring 
pumps. In the ‘‘Pump Guide’”’ only the 
points of major importance are pre- 
sented. 
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SEWAGE DISPOSAL 





By W. A. HARDENBERGH 
Associate Editor of Public Works 


It fulfills a long existing need in supplying reliable 
facts and information for engineers, city officials and 
others who are interested in solving sewage disposal 
problems for single homes, small communities, and 
institutions. It stands alone as the only engineering 
book covering thoroughly the problem of sewage dis- 
posal of unsewered communities. Chapters on small 
septic tanks, small Imhoff tanks, secondary treatment, 
construction, ete. 82 illustrations; 280 pages, $3.50. 








Publishers: Pustic Works 
310 East 45th St. 
New York, N. Y. 


0. K. Please send me postage prepaid one copy of “HOME 
SEWAGE DISPOSAL” by Hardenbergh. 
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ABSOLUTELY SELF-PRIMING! 


HUMOINGER 


CENTRIFUGAL PUMPS 





RALPH B. CARTER CoO., Hackensack, N. J. 


$460 F. O. B. 


Factory, 3-inch 
large capacity 








No priming 
pumps or 
other com- 
plicated 
parts. Noth- 
ing to get 
‘out of or- 
der or give 
trouble. 
And it costs 
less. 


















28-foot suction lifts, 
takes water as it 
comse to the hose, 
handles large quan- 
tities of mud and 
sand. 5 different 
sizes. 100 to 1500 
GPM. 


















Please mention Pustic Worxs when writing to advertisers. 
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THIS TONCAN 
IRON CULVERT 
ls 20 Years Old ++ 4+4+4+4+4+4+ 44 








PONCAN soit ecu 
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but Metallurgy 
has Progressed a 


Lot in 20 Years 


WENTY YEARS ago Toncan Iron culverts 
were carefully made of refined iron— and 
they have stood the test of years of service. 


But since then the science of metallurgy has been 
steadily advancing and with it Toncan Iron has 
been given even longer life. 


Increased durability came as a result of the addi- 
tion of copper. Then came the crowning achieve- 
ment of the alloying of refined iron, copper and 
molybdenum to give the Toncan Iron of today— 
the metal that has been proved by 10,000 tests to 
have superior resistance to rust and corrosion. 


The Toncan Iron of 20 years ago produced cul- 
verts that are still in service. But Toncan Iron 
was not willing to rest content. The Toncan Iron 
of today is vastly improved by modern metallurgy 
to give still longer life. No wonder thoughtful 
engineers are specifying it for lowest cost-per- 
year service. 


TONCAN CULVERT 
MANUFACTURERS’ ASSOCIATION 
MASSILLON, OHIO 


Plants located in all parts of 
United States and Canada 


(RON 


COPPER 
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Albany’s New Water Supply 
(Continued from page 41) 


vation 618, while the top of the dam is at elevation 
625. Sluice gates are provided in the gate house for 
taking water at four elevations, the lowest of which 
drains the reservoir entirely. 

All the trenching and pipe laying was done by 
labor-saving machinery and methods. The line was 


Alcove Dam, Showing Riprap in Left Foreground, and Gate 
House in Middle Distance. 


dug principally by Link-Belt trench hoes, which, as 
they moved forward, also laid the pipe in place. A 
length of pipe weighed over 9,000 pounds. An aver- 
age cover of four feet was called for, so that the usual 
depth of the trench was about 8 feet. The width varied 
with the material, ranging from 7 to 12 feet. The 
pipe follows the general contour of the country. 

In rock, which was encountered over quite a consid- 
erable distance, the procedure of trenching was varied 
somewhat. A light shovel was sent ahead to strip off 
the surface soil, which was piled to one side, to be used 
later in bedding the pipe. Another small shovel then 
followed and stripped off such loose, decomposed and 
soft rock as was possible and piled it to the other side. 
The trench was then blasted, and one of the large 
trench-hoes went over the line, taking out the broken 
rock and bringing the trench to grade. 

As soon as a section of the trench had been dug, the 
trench-hoe reached round, picked up a section of the 
pipe and placed it in the trench in position. In this 
way, pipe-laying kept up with trenching. On the 
entire line, Leadite was used for joints. 

The pipe was only partially covered at first. Back- 
filling is now being completed, using an Austin gaso- 
line crawler-mounted shovel with a l-yard bucket, and 
a 34-yard crawler mounted ‘“General’’ excavator. 

The filter plant, which is now under construction, 
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Laying Pipe With Link Belt Trench Hoe. 


will be of the rapid sand type, and will have a capacity 
of 30 million gallons per day. The elevation of the 
filters will be about 400 feet above that of the city, 
which is some 12 miles distant. 

The engineers in charge of the work are Whitman, 
Requardt and Smith of Baltimore, and Robert Horton. 
The general contractor is Winston & Co., Kingston, 
N. Y., while Pepper Bros. of Syracuse and Albany are 
doing the pipe installation work. The pipe was fur- 
nished by the U. S. Pipe and Foundry Co. 











A “General” Excavator Backfilling Link Belt Hoe Trenching and An Austin “Bear-Cat” Backfilling in 


Along the Pipe Trench. 





Laying Pipe in Rock. 


Rough Country. 











PUBLIC WORKS 





VoL. 61, No. 6 










































EDSON 
DIAPHRAGM PUMP SPECIALTIES 
Hand, Gasoline and Electric Power Pumps 


LIGHT PORTABLE and HEAVY DUTY single and 
double PUMP UNITS 


Sole Manufacturers of Genuine EDSON 


PUMPS, EDSON Special SUCTION HOSE, EDSON 
Read Seal DIAPHRAGMS 


Write for Catalog T 


EDSON MANUFACTURING CORP. 


Main Office and Works 
49 D. Street, South Boston, Mass. 


NEW YORK: 142 Ashland Place, Brooklyn 


Style “AU-1” 
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. A 
“follow the Traveling See” 


to secure the utmost in hotel value and comforts. He is an expert, 
traveling near and far, and experience has taught him that there is 
one hotel in every city offering just a little more in comforts and yet 
a little less expensive. 


More for your money—rates $2.50 single—$3.50 double. Every room 
with bath and shower, circulating ice water, electric fan, reading 
lamps, comfortable easy chair, etc., etc., and beds! So comfortable 
restfulness is assured you after your tiring Journey. 


The dining rooms and coffee shops of these hotels radiate atmosphere 
which is conducive to good appetites. The food served is the best the 
market affords—the prices are very reasonable. 


And don’t forget to visit the Steamboat Cabin Coffee Shop at the 
ti is the talk of the town—different in surroundings 
also. 








Illustrated Folder 
will be sent you on request 
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You Cant Miss 
This Dial— 


This big 3-foot dial can be read at 
a glance from any place on the plat- 
form. 


Weight is shown on the scale the in- 
stant material drops into the batcher. 
Material is easily controlled—accurate 
weights are obtained rapidly. 


Combined, these features assure prof- 
itable plant operation and reduce 
material losses to a minimum. In- 
vestigate this modern weighing plant. 
Literature at your suggestion. 


The Heltzel way is the right weigh! 


The Heltzel Steel Form 
& Iron Co. 


WARREN, OHIO 





the right. 






I would like your circular dae onc avevda xersacecdpqubes ba ceeneeparares 
on this weighing plant. i aden caseceextabastbconteacids 
Please send to address at peas aig: 
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For latest catalogs—consult the classified INDUSTRIAL LITERATURE section, beginning on page 119 
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Preventing Flood Damage to Roads 
(Continued from page 44) 


stream side as the water flows over the road, and will 
prevent wash from commencing. 

Large stone rip-rap is effective in many cases; as 
is small stone, either plain or grouted. However, there 
is a neater method, just as effective and often more 
economical, that will sometimes commend itself. Clean 
sand and cement thoroughly mixed in the proportion 
of one to five is placed in old sacks, saturated with 
water and placed neatly on the slopes. The sacks 
should be filled full and tied, then saturated with 
water and placed end to end firmly against the slopes, 
breaking joints; then “walked”? down until the ends 
come thoroughly in contact, with square surfaces. 


This method of rip-rapping is very effective also in 
the protection of subsidiary bulkheads in timber bridge 
construction; although in this case the sacks are only 
about half-filled and the ends not tied, and they are 
placed butts up-stream and walked down until about 
four inches thick for approximately two-thirds their 
length and one inch for the one-third space toward the 
mouth of the sack; and on top of the thin end is laid 
the next sack, which is compacted firmly up against 
the first; and so on across the entire top of the bulk- 
head. 

This method gives a more impermeable covering 
than stone, one that will not wash away, nor will it 
crack up like a thin monolithic slab. Usually good 
river sand can be found near a bridge, which makes 
this a readily available and economical method to use. 
It has been placed for less than half the cost of stone; 
but this will, of course, depend on the cost of the 
stone. 

Where sufficient notice of advancing high water is 
had, the above method can be used for immediate pro- 
tection, and will serve as permanent relief after subsi- 
dence of the water. In this case it may be placed 
dry and walked down, the rising stream providing 
the water to complete the setting up of the mixture. 

A good grass sod on the down-stream side of an 
embankment will afford good protection against 
washouts and crumbling of slopes. Cases are known 
where a good mat of grass withstood a moderate cur- 
rent from three to four days. Also, on water-ravaged 
embankments I have seen large triangular shapes of 
earth jutting up, still held in place by the tenacious 
roots of grass, while places unprotected had been 
swept away. 

In sand-bagging along a highway when it is rea- 
sonably sure the water can be held so as to keep traffic 
moving, also to prevent scour on down-stream slope, 
the bags should be*placed along the upper side of the 
road, lapping over the edge of the pavement suffi- 
ciently so that, in event the water does come over the 
bags, it will fall onto the hard surface. Back-filling 
with earth on up-stream side of bags will assist ma- 
terially if time is available and material convenient. 

Where the road is a traffic-bound one, it is better 
not to attempt holding the water off it unless very 
sure it can be done; for if the water should flow over 
the levee or break through, the whole fill is liable to be 
lost. Sand-bagging on the down-stream side is some- 
times effective in allowing the head to equalize, or 
nearly so. Then when a break-through or overflow 


does occur its effect will be minimized. 
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Where there is little or no head in slow rises, little 
damage will be done by overflow itself, and the only 


consideration is stoppage of traffic. In this case, con- 
ditions peculiar to the existing problems will govern 
the best procedure. However, continued inundation 
will cause sloughing which may weaken the fill to 
such an extent that a break-through will occur. 

Building of earth dams along a highway to prevent 
overflow is a dangerous practice, especially in uncer- 
tain stages. When thoroughly saturated, they are 
liable to give away and cause more damage from the 
increased head than would have occurred if the water 
had been unobstructed. Earth dams require a great 
amount of material and are expensive to erect, and it 
is necessary that they be watched closely and frequent 
additions of material made. 

Sometimes jetties will assist materially in protect- 
ing a fill where there is a swift current. They should 
never be constructed of untreated timber, as the tem- 
porary protection it provides is liable to induce a false 
and dangerous sense of security. Jetties are of 
especial benefit back of bridge ends, as they will di- 
vert the current away from the place most susceptible 
to attack. 





County Highway Maintenance by Contract 
(Continued from page 82) 


determine what speed the equipment can make and at 
the same time do what work is necessary. 

The contract price per hour for the operation of the 
units includes cutting weeds and brush from right of 
way. We allow the extra man on each unit to do the 
necessary hand cutting, etc., when the truck is spring 
blading. 

Due to the experience that we have gained, we ex- 
pect to make some changes in the specifications. Rela- 
tive to the speed of the units, while daily operations 
on the same road can of course vary, the annual aver- 
age speed can be determined partially by the experi- 
ence we had last year. It will be seen by the table 
that our average speed for the 6% months for trailer 
blade work was 4.27 miles per hour, and for the 
spring blade was 5.3 miles per hour. (We did not 
include in the specifications any amount per hour be- 
cause of the lack of information relative to the eco- 
nomical speed.) The speed of a unit should be di- 
rectly related to the cost of repairs and amount of 
work done. The contractor says he had practically 
no repairs due to the speed of the units for the past 
year, so that apparently the speed can be increased 
during 1930, and we have set the trailer blade speed 
at 5% miles per hour ,and the spring blade speed at 
8 miles per hour. We are preparing a graph month 
by month, showing on one axis the miles per hour and 
on the other the cost of repairs to equipment, includ- 
ing cutting edges, etc. The amount of work done is 
that which is necessary to fill the wave ruts and indula- 
tions. 

There has been some attempt to pay according to 
pressure upon the cutting edges, but I hardly think 
that is practical, although I think that some check can 
be made in this way on work done. 

Jacob Herzog is chairman of the county board, G. 
S. Burnham is the vice-chairman, and the other mem- 
bers are D. A. McKee, Iver Uglum and O. W. 
Cummings. 
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Link- Belt StraicHtLine Collectors 


for Sludge, Grit and Scum 


Straicutiine collection, with its straight 
working pulls, means that the major 
stresses are tensile stresses. Tension mem- 
bers may have very large factors of safety 
without being unwieldy, and large fac- 
tors of safety insure uninterrupted oper- 
ation through a wide range of conditions. 


STRAIGHTLINE Operation is of proved re- 
liability. Link-Belt units of this type have 
been in operation for more than a decade 
in coal-washers where the loads are heavy 
and the materials abrasive—the original 
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Springfield, Ill. Showing two of three Primary Settling Tanks with Straightline Collectors, at the Activated Sludge Plant. 


chains are still in use! Modern Link-Belt 
units will last even longer. Designs have 
been improved, and important new fea- 
tures added so that the Link-Belt Com- 
pany feels every confidence in offering 
STRAIGHTLINE to the Sanitary Engineering 
profession. 


Turn to Link-Belt for sewage treatment 
plant equipment — Collectors, Fine 
Screens, Mechanically Cleaned Bar Screens 
and Mechanical Aerators. Send for new 
Book No. 642. 


LINK-BELT COMPANY 


PHILADELPHIA, 2045 W. Hunting Park Ave. 


LINK-BELT 


SEWAGE TREATMENT PLANT EQUIPMENT 


For latest catalogs—consult the classified INDUSTRIAL LITERATURE section, beginning on page 119 


CHICAGO, 300 W. Persning Road 
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